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BIRDS COLLFXTIOD DURING TRK WHITNEY SOUTH SEA 
EXPEDITION. XXir 

THREE NEW GENERA FROM POLYNESU AND MELANESIA 
By Ernst Math 
Edithobnis, new genus 

Wiug with ten primorieH, second shorter than tenth; fourth, fifth, and sixth 
lungesl, subo<iiial; socondarios soft, di'comixiHed, slightly shqrter thou tenth prunory 

Toil very short; rectnoos hairhko, slight ly longer than uppor tail-coverts, equal 
to length of luwor monthblo from ga])o, or to the outer too without claw. Wing-tip 
very short, about half tho length of hallux and claw. 

Bill strong, from gape to till of maxilla slightly longer than head, about two- 
thirds of tarsus; bill laterally compressed, at uostrils more than twice os high os wide; 
maxilla and mandible curved; longitiulinal groove un tho sides of the mandible, two 
parallel grooves at the base of tho gonvs aeiiorated by a narrow ridge; large gray-blue 
homy frontivl tdiield, about ono and one-half times os long as the red imrt of the 
maxdla ; tho itosterior edge of shield straight, not rounded; culmen and shield together 
shortor than tarsus; nostrils largo, oval, not pervious; nasal groove short, brood, 
shallow and curved; lores and lower and posterior parts of oiroumoculur spoco covered 
with short, scattorod, hrushlike feathera; eyelid and strip of skm (from gapo undor the 
oye to the postocular rogion) bare 

Logs and feet slender and long; lower tlurd of tibio-metutarsus bare; tarsus 
about equal to uuddle toe plus olaw, two-fifths of tho length of the wing; plontatarsus 
scutollato on uppormosl imrl, reticulate on lower port; toes long and slender, not 
webbed. 

GBNorrra. — BdUhomin nhmti ia, new spedes. 

Edlthomis sUvestris, now Rpooies 

Tren.— No. 227860, Amer. Mus. Nat. Xlist.; cT ad.; San Cristobal Island, 
Hxitisli Solomon Tslonds; DeoombcT 4, 1020; E. Mayr, W. F. Coultas, and W. J. 
Eyoordom. 

Broosi, throat, sides of head, crown and hind nook dork bluish slate-oolor, 
almost blockibh on chin and sides of fuoo; fuieboad covered with shield; scapulars, 
iutorscapulium, wing-coveris, and wKsondorica brown-block with on olive tingo; lower 
flanks, undor wing-coverts, under tml-cuvorts, thi^^, lower book, and rump dull 
(brownish) block; no light bars or stripes anywhere on the body. 

‘'Iris chocolate, feet and bill bright scarlet, diield dark gray-blue, testes small; 
weight 460 grams.” 

Wing, 140 mm.; toil, 40; culmen and diield, 60; maxilla from gape, 41 ; tarsias, 
GO; middle toe with daw, 50; outer toe with olaw, 40. | 

^PravluuH paueiB in thu sariM oompiiHc ^piioon Manouin Novitatea. Nos. 116, 124, 140i 322, 8^, 
380, 350, 304, SOoTsTO, 419, 469, 480, 488, (89, SOS, 501, 610, 020, 622, and 531. 
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This remarkable new rail blonds out amoiiK the nuniorouH diKCoverioH 
of new species by the Whitney South Hca Expedition. II ih a lyiie (juite 
by itself and apparently has no close I’elative. Of all tli<‘ rails known to 
me, the extmet (?) Samoan mil Pareiuhaslcs shows the {i,it*at(‘st. hk<‘noss 
to Edithormb. 

It gives me pleasure to name this genus in honor of Mrs. (leorge E. 
Baker, Jr., who has shown so much interest m the pnigi-ess of the Whitney 
South Sea. Expedition. 

Edithomis differs from Pareudiastes by having hill and fwt much 
more developed. The frontal shield is lai’ger and tlie feathering on tiie 
sides of the head is different. Tarbus and feet art' coini)ar.il«ivt‘ly nmoh 
longer. 

I can say very little about the habits of this bird, winch was <*ol- 
leoted by one of our native huiitm-s. According to tlM‘m, this bird, which 
they call “Kia” (pronounced Keda), lives in the d(‘ns(‘ undergrowth of 
the mountain forest Appiu'ently it does not fly very nuicii, if at all, 
and IS hunted by the natives with dogs. Tiie bird seems to he very runs 
as we did not bucceed in getting a second siicchnoii in spite of all (he 
mducoments I offered, realizing at onct* the value of tliis new gmius. 

The locahty where the bird was discovered is the villag(‘ Ih'ino 
gfixoha or Hanogaiaha, in the center of Ban Cristobal Island, alwuii ten 
to twelve miles south of Wanoni Bay. The villag(‘ is at an altitude of 
about 1900 feet, but the mountains m the vicinity go up to almost KMK) 
feet. The whole region is coverctl with })rimeval mountain fon'st inter- 
mingled with native plantations and some secondary gniwt li. N uniei’ous 
brooks and creeks cut deep in the steep 8loj[)OH of tlio moiiiitains, lait no 
lakes, ponds, or swaiups were seen by us or r(‘j)ort(*d by the niiti\cs. 
Nevertheless Amawwnitt oliwweus and llypoUwnidUi phiUpimmi^ were 
found at the same locality, two rails wldch are fix*([ii(*iilly found in lli<* 
Solomon Islands far away from water. Tliey seem particularly fond of 
the dense undergrowth in secondary fonuations. EddfmrniH, lioweviM-, 
is probably more a true forest bird than either of the two olh(‘r species. 

The other bird life was characteristic of the hills of tlie Boloniou 
Idands and contained several other now speoies luul subsiH‘ci(‘H bi'longing 
to tlie genera Pfi^rofeo, PhyUoacopua, Rhipidura, Seruvrnia, and OrcannHn. 

CxoELOsms, new genus 

Bill long, ali^tly curved, without marked notch on the miurillu, width wnud to 
height at the noatrils; nostrils oval, situated on the lower eUgo of a sltullow niwiiL 
groove, which is partly covered by an operculum; feathering of the foix'lu'iul short, 
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not vory h 1 jff, rcachinR to ihc iKwtcrior inuvgin «nd [ ho middle of the uj^ijor cdRO of t he 
iioHt ril; KOJiyH narrow; nctal bribtlofi vory wotik, hardly visible 

Foot vorv stroTiK and iKiworful, with long toes; tarsus long, lonftor tluin eulmen, 
alsmt two-lifths tif the length of the wing, eovered with large HOales; toes long, middle 
toe \nth elnw almost as long as tarsiiH, hind too mt.h claw (21 mm ) us long as eulmen 
from base. 

'Wing short and round; fifth and sixth primaries longest, subequol; distonoo 
between first nnd longest pnmary (24 mm ) one-third of the length of the wing, thus 
hliortcr than tarsus; second pnmary about the length of sccoudaries; di^noe 
bet ween longest secondary an<l longest primnry less than half the eulmen 

Tail long and strongly graduated; shortest tail-feather less than half the longest; 
tail-feathers narrow with strong, almost spiny shafts; tail m worn condition very 
pointed 

riumagi' hard und eoinpaet, feathers on rump nnd flanks not dense nor dongated; 
no crest. 

GuMOTYeu. (hchlmrnxs uohvbneyi, now tytocics. 



Fig. 1. A, foot of Mcgalurulm, B, foot of CichhrniH (tarsus heavier, Iocs more 
eloiigiilod). Nutund rase. 

Dmtn'HSioN ov UkiiAtbi) Gbnkha 
MvgalumluH of Now (ialodoniu apparently Ih the ncarcRt relative of 
CivhlorniH. I liavc won only one spocimoii of M. mari3L* Vorreaux anfl its 
pharactorH rlo not ap;ree in evory rospoci with tho ones fpven by Sharpe 
in the koy of tho Thnioliidaj, ‘< 'at. Birds,’ VII, pp. 324-327. He sayB that 
in MagaluruluH tho distance between primaries and secondaries is as 
great as tho length of the eulmen, while in my specimen it is decidedly 
loss. Cichhrnis agrees with Megaiurulva in the texture of tho plumage, 
in the abscnco of a tuft of fcathore on the lower back, in the shape of the 
nostril, the shape of the wing and tho pattern of coloration; it differs, 
however, in its stronger bill and feet, in its much longer toes, in a shorter 
tail and in tho stronger shafts of the tuil-foathers, 
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The Rcnem Orlygocichla imd Tru'hm'ivhU}, nllhouRli widely w'lKirtded 
from MegaluruluHhy^lviwyA' ui ‘(‘at. Hirda,’ VII, iind in (he ‘ Iland-liHl,’ 
JV, seem to me to bo rath(*r eloaely related lo MiynhinilNs ami lo 
Inrmsi. Both RroupH agree in the Hliape of the lall, the powerfid lee(., tlu* 
length of the tail, the ahape of (-he wing, and also (he general eoloi^ 
pattern. The two groups differ, liowcviM’, in tlw' ahaix* of (he noatnl, 
in the strength of the bristles, in the stronger fusion of (ho seutes on tlu* 
tarsus, in the broader and softer tail-feathers, in (,he softer plumage 
generally, and in having a large tuft of soft, elongated f(*athei*H on (lie 
lower back and rump. The charach'rs which are HUpi)os(*d (o <lis(in- 
guish Trichocichln gonerically from Orlygocichla ai’C of doubtful value, 
l^ichenow (1891, Joum. Omitli., XXXIX, p. 150) lists l-hriH*: the shape 
of the wing, the presence of bristles, and the scutollatiou of the (-arsus. 
If I can conclude from a single speeimen of etuih giuiiis, tiien noitlu'r one 
of these three cliaracters is of any value,. I do not si'O tlio slight (‘st dilTer- 
onoe in the wing, thebnstlcs in OHygtH'ichla are as Utile develojKnl as in 
Trichoc ichla, and the scut-elhition of the tarsus is (Mpially vague in Isith 
“genera ” rurthcrmoi*e, I do not see any inarkeil dilTer(‘iK*(‘ lietwtKMi 
the two “genera” in the development of the* dorsal foailuT-pateli, a fHiint 
mentioned to me {in hit ) by Ihof. Stresemann as possibly dist.inct.ivi'. 
It would, therefore, be advisable to put Trichocichla in the synonymy of 
Ortygocichla, The distribution of such a genus (Now Britiiin and Viti 
Levu) is certainly very paradoxical. 

Cioblomls whitneyl, new HjiccieR 

Typ®. — N o. 224308, Amor. Muh. Nat. Hist ; cf wl. (toKtos “large*"); Santo 
Idand, Now Hebrides; DeoemborS, 102(3; K. If. h(x>k. 

Crown and narrow sliipo axlonding from tho gti]>o under the oyn to tho upiMir roir- 
oovorlB, dark brown (botwoon R. XXI Kiuul munitny bniwn, U, XV) ; baek, luuvimlarH, 
and iMBcrwing-oovortB lighter brown (about l*rout'H brown, II. XV),nmi|i nnd upi»er 
tail-ooverts slightly more rufous; loros, Bui)orrilium, broad iM)Ht-Hui>ei’<’ili«ry striiK*, 
throat, breast, and zniddlo of abdomen ochrocoouH (botwoon (M'bnuxxins tawny ninl 
oohroceous orange), rioher on the broast and on t,ho sidos of tho throat, jwilor in th<i 
middle of the throat, and paler and duller on tho abdomon; lower fkuiicH, oriHsiini, 
thighs and under taU-ooverts more brownish (near snuff brown, R. XXIX); tail- 
feathers brown with shafts b la c ki s h ; wings dark brown, edges of wing-4oathors oin- 
nomon or light brown; azillaries and edges of under wing-oovorts oehraocous. 

“Iris brown, bill black, lower mondiblo more light colored, foot l>ltiok." 

Tho measuremonts of the only known specimen of this Bix^oies are: wing, 72 
mm.; tail, 70 (-|-X); oulmen from base, 31, opposed 17, from, anterior edge of 
nostril 12; tarsus, 28, m i ddle toe with daw, 27; hind too with claw, 2lj <Iiatan<tc 
between first and longest primary, 24; between longest primary and socondory, 8; 
and between longest and duartest tail-feathers, 88. 
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V«‘vy 111 (l<' is known nlxmt. Ih(‘ liabilal nnd lifo hisUiry of ihifl species. 
Ml*. Hollo II IniH kindly supplied llie following infonmition: “The 
eounlry wliere I eolleeled llns bird was v(‘i*y sLoep Pnineval forest on 
nn;K»*d ciinnons td tdiout 250(1 feet elevtidou. ''I'wo or thm‘ otlicrs were 
lieanl, but k(‘pl eonci'uled in I he ilenw* underbrush. As it happened, the 
trull mio lh(‘ inliu-iorof the island dipped sluirply downward after 2400 feet 
was ivaelied and tli(‘ birds w(‘re found only for a short distance along the 
liigluM* part of the trail exivininerl. Probably the interior of the island, 
whicli IS mueh higher, will yield more specimens when some one outfitted 
imiperly lo tnaki* an (‘xl<Mid<*d stay iienetrates into the high country 
Our anchorage was not sidisfaehiry for any length of time, so we had to 
n't urn lo I he ship I'aeh nighi . We were anchored at a small village near 
lh(‘ soiilhwesi end of the island.” 


IffALAOOUBSTKS, UOW geilUR 

Hill Hi mag, <‘urv<*(l, with n (listiuH nolnh m the maxilla; noHtrilR BraaU, round, 
IMirtly c<w<‘i'P<l hy fi'alherH (uid hnwIIoH; riotal briHlIea woU deroloped, long; culmen 
lo«K(*r IliiMi land Uk' and cl«w. 

PiH't fli rong; I nrwiH envi'rod with largo bcuIch. 

Wing ]H)inl<sl, wing-fiMitlicrH also )x>mtod, not round; first primary long; 
difliaticc lH'tv\cf'ii loiigOHt primary and Hooondnry loastlinn length of oulmen. Second 
primary crpial in length to socondaricH or longer; fifth loinuury longest. 

'Pail Hhorl>, HliorU'r than wing by more thou the length of tho culmen; tail-feathers 
slightly iKiinteil. 

Pluinitgt' very wdt and Hilky ; the body pluim^, pnrtioulnrly on flanks and back, 
has nn almost (kmmy character. 

f JuNoTU’M. liirtt'H Irmltrmtiifi Tlivrtinub imd Finsch. 

"Phis liinl has Ix'i'ii placed by tho various authors into different 
gi'iiera usually wiili Hie n'lnark that W'ldly a now genus rfiould bo erected 
for Ibis rallu'i* alM'rraiit form. Most fiwiueutly it was inchulod into 
Itlurlrs { ' Pifnhui) imd PimtrolvHlvH PiYoAin*, however, 

difrei*s by its rounder wing, it<s larger iioslrils which ore not covered by 
brIsth'H, ils iiiue.h longer and stronger kiil, and its much harder plumage. 
MjfioIrKfvH differs by its rounder wing with a much shorter first primary, 
weaki'r bill and its much harder pluinago. 

Afler I had worked out this description, I received field notes from 
Mr. W. K. ( Wtas, tho collector of this bird, which fully confirm my 
opinion that. it. has no relationship to either Pitohui or Myioleates of 
Now (fuinen. Mr, (\»ultas wiitcs: 

“"Hiis bird is called ''Vn Tau' by tho natives of the Palau Islands, 
meaning tlu' 'Morning Hiril,’ liocausc his sweet little carol heralds the 
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approach of day. Ho novor singH (luring i.ho boat of Iho day, iin<l lu 
the cvenmg, if one iH cIohc onounh ono can hoar him orooninj^ liiinHi'lf (o 
sleep — num‘ Uko our American Brown Thrasher who holds a <iinet hlll(‘ 
song festival with himself just at dusk. This bird liv(‘s almost eidirely 
on the ground and occasionally on very low bushes. lie is usually found 
scratching around among the dead leaves for moUusca, worms, seeils, etc. 
He is one of the few real song birds it has licon my pleaaurt' to hear in 
the tropics.” 
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A NKW SUBGJCNUS OK PLEC0ST0MU8 FROM BRAZIL 
By Francesca LaMontb 
Cabinotus, new subgenus 

DoruU 1, 0, or^i^malinK cdi^hily in froni of tho ventrnH Bepar.ited from the supra- 
ooripii.il by lour scutofl A naked area behind temporal pUto, sbghtly larger than 
first scute of lower Litoral series. Body fi.it below from anal to caudal Between 
dorsal and adiiKMio two piurs of scutes, followed by five osygous soutee, the latter 
forming a nsing keel t o adipose siiine. 



b 

Pig. 1. Plocot>lomus (Patinatuk) catinotua, new species 
a, lateral vieur; fi, veatral view. 


Body ol)loQg; first scute of lower lateral series posterior to clavicle and temporal 
plate, separating the second entirdy from the latter; lower surface of head and ab- 
domen entirely naked; snout with naked margin. Operde and interoperde not in- 
dependently movable, without marginal hrisUes. Mouth large, premazillarieB slightly 
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lonRPT than dontaries and oppoflod to tliom; teotli mimorous, hookotl inward, long, 
vci’y slender, thick-sot, bifid, forming a single hctuns in each jaw, about % on each 
mandibular nuiius. Anal T, 4. Adiiioso fin rojirescntod by a spine and a moinbrnno 
attaching it postonurly to the caudal peduncle 
Ttpei. — Plecoslomus carinotua, new species. 

Flecostomtu (Gaxinotus) carinotus, new species 
The typo, our only speoimon, Number 11911, American Museum of Natural 
History, was collected by Dr. O. Couto de Aguirre, in the Rio Doco, Estiulo do 
Espirilo Santo, eastern Brasil. It measures 235 mm. standard length. 

The head is measured from the tip of the snout to the posterior margin of Iho 
temporal plato. 

Depth of body, 5 4 in its loiigth; length of hood, 8.6. Length of snout, 1.6; 
diametor of oyo, 6; intororbital vindth, 3 in head. Ixingth of iiiandibulur ramus, 1.3 
in the mtororbital width Barbel rudimentary. Snout broad, rounded, moduin ridge 
before nostrils, supraorbital margins raisod; supruocoipitul flat; temporal plates not 
kooled Hciitos Bjimuloso, only earinato on posterior ventral edges and Imfore adiiKist* 
fin; 24 in longitudinal sones, counting as the first one the scuto postorior to clavicle 
and not including platos covering bases of caudal rays. Between dorsal and odiposo 
2 pairs, followed by 5 azygous plates which form a rising kool terminating in the ndi- 
I>ose spine, 8 between anal and caudal Supraooeipital bordered posteriorly by threo 
unequal scutes. Lower surface of head and abdomen entirely nuked. Dorsal I, 0 
(mutilated), the first ray not as long os head and not reaching adipose when laid back; 
length of base of dorsal more than its distance from tip of spine of adipose. Anal 1, 4. 
Pectoral 1, 6, extending to anterior thmd of ventral which is 1, 6. Caudal mutilated. 

Color in alcohol yellowish tan, slightly darker above and on hood than below; 
dark blotches on head scutes and on those between supraooeipital and dorsal; fins 
all crossed by rows of darkish spots; dorsal rays with dork tips. 
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PACIIYPANCIIAX, A NJOWdKNUR OFCYPIUNODONT FISHES 
FROM Tl\K SIOYCIIIOI.LES ISLANDS AND MADAGASCAR 

By Gmohob S. Myers 

Further studios^ of the funduline cjrprmodont fishes show the 
existence of n hitherto unrecoftnized genus in the SeycheUos Islands and 
Madagascar. Pending publication of a revision of the African and 
Asiatic genera, it ftocins best lo place the new genus on record 

PAOHVTAHCH4X, new gCUUS 

GBNom *®. — llaploehiluB playjatnt Gtinther, 1860. 

Maxillary near its end closely hound down lo the preorbitol region by skin, and 
only slightly movable. Jjip-nctuB filling up into a right-angled notch before eye 
Proximnl area of caudal fin, more Ilian lialf-way to margm, closely and finely scaled; 
tho caudal seolos are in straight ovon rows, one scale m width, diminishing in size and 
diverging from each other os they proccctl outward; each senes covers the interspace 
between two of the caudal rays. ira>mal arches not expanded for tho extension of the 
ccclom and air-bladder into the caudal region. Dorsal fin set far back. Cauiial fin 
roimded. Habitus similar to that of Panchax and Einplnty/t, but more chubby. 

Pachypanchax playjairu differs from Panchax and Epiplaiys and 
agrees with Aphyosemion and Nothobranc/uus m the attachment of the 
raaxiUary to tho preorbital, although in habitus it approaches the first 
two. It has roccntly been roforrecl to PancJiax, from which it differs not 
only ill tlio maxillary but also in the unoxpanded lucmal arches. Pachy- 
panchax differs from all other African and Asiatic genera m the peculiarly 
scaled caudal fin. In this it approaches the recently described Auatro- 
fundulua from Venojsuola (Myers, Proo. Biol. Soc. Wash., XLV, 1932, p. 
169), which, in common with all the other Neotropical Rivulini, differs 
from tho Old World genera in having the maxillary fixed partly or wholly 
behind the proorbital. 

Pachypanchax phayfami is known from the SeycheUes, from which 
source I have examined specimens in The American Museum of Natural 
History througli the courtesy of Mr. J. T. Nichols. Aquarists have lately 
obtained living material in Zanzibar. Two other species appear to be 
referable to the genus, although I have not seen specimens. These are 
Pachypanchax omdUmotus (Dumdril, 1861), from Nossi B6, Madagascar, 
and Pa^hyparichaxaakaramyt (Holly, 1928), from Sakaramy, Madagascar. 

*Soe MyoiB, 1081, Htanf. Umv. Fub , Uml , VI (3) , etc 
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NOTl'JS ON AMJORICAN SPIDETIS OF THIC FAMILY 
THOMlSlDAil 


By W J. Gektscu 

Considcrahlo confusion baa existod as to the number of species 
of Tihellus in the United States and Lhcir identification with spiders 
described from ]<]ui*ope. In 1847 Ilcntz described a species from Geoi^a, 
phiciiiK it in the genus Thnmism and naming it for its discoverer, Thomas 
R. Dutton. As early as 1880 Keyserling correctly identified Uentz’s 
spciciea and redcsenbed il., givii^ good figures of the palpus and opigynmn 
and comparing it with Tihellun ohlongus (Walckonaer), a lOuropcan 
species. On the basis of specimens from Mount Washington and 
Colorado he recorded this latter species from the Umted Stiites. The 
nomeuclatorial viriaaitudes of our spiders of this genus since that time 
liavo been unique. In a supplementary plate in the reprint of Hentz’s 
‘Spideifi of the United States,’ published m 1876, Eraerton had already 
figured the palpus of a specimen of Tibelliis from Oklahoma, m which the 
embolus was much infiat ed basaUy and the whole deeply grooved, as the 
ThomiHiis (luitoni of lleutz. Ijator (1892) this same author, apparently 
not attaching specific import to the quite different embolus, though he 
recognized the anatoinicjd disparity, figured as Tihellus duitoni (Hentz) 
the common northern species in which the tube is longer and coraparor 
tivoly sleiKler. Probably on the basis of these figures of Emerton and 
some Hiiecimens of this lattcjr type, Rimon in 1896 in liis 'Histoire 
Nalurollo des Araigues’ synonyiuized T. duttoni with ohlongua and 
recorded it and T. projnvqimH from tlie United States. Both of these 
had been treated in his ‘Arachnides do Franco’ in 1876. Kulczynski, 
in 1908, recognizing that Simon had errod in his identifications, showed 
Tibellm projriuquus Simon to bo the tnio T. ohhngus of Walckenaer and 
ohlongm of Simon to bo synonymous with T. maritmua (Menge). On 
the basis of Emorton’s first figure he recorded this latter species, also 
found in Europe, from the United States. Strangely, Petrunkevitch 
in his ‘Synonymic Index Catalogue’ listed only Tibellu^ ohlongua from 
the United States. 

A study of numerous colleotions of these Riders from the United 
States shows tliat there are at least four species in this country. Tibdlua 
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oblonguH (Wolckcnaer) is found from coast to coast m North America 
iiiwl from the southern states far north into C^anadu. It is widely dislnl)- 
utod in Kiirope. T. inaritimuft (Menge) has the same distribution but is 
comparatively rare throughout its range. Both these species an' ix'placed 
to an extent in the southeastern states by TihcUnH diittoni (Ilentjs) and 
in the southwestern states by TibeUius chamberlim, new siiecies, Iwilh 
being more slender forms with longer legs. A fifth species of t he gonus is 
found in Cuba and is herein described from a smgle female example. 
Three other species, from Mexico, Paraguay, and Guiana respectively, 
though imperfectly known, bring the number of species in the Americas 
to a total of eight. 

I am pleased to acknowledge the loan of much material for de- 
termination and distributional data from Dr. (‘hamberlin of tlie Uni- 
versity of Utah, Professor Crosby of Cornell Univci’sity, and lh“ofcHSor 
Chidostor, Albion College, Michigan. To Miss M. B. Bryant of the 
Museum of Comparative Zoblogy I am indebted for the loan of Hjieci- 
mens, drawings, and much help m the involved synonymy of the gmup. 

Tibellus E. Simon 

1876, 'IjOS Arachnides do J'rance,' II, p 307. 

Thomisid spiders of the subfamily PModromiiup 

Integuments with plumose haurs Cepholothorax longer than broad, the width 
at the front much less than half the width at the mdest point. Eyes in two recurved 
rows, all Knoll, the anterior row much shorter Median ocular quadrangle os brood as 
or broader than long, narrowed in front, the eyes subequal, smaller than the anterior 
laterals, which are always smaller than the ixtstorior lot ends. Tjower miirgin of the 
furrow of the chehoenc unarmed, the ujipcT with two teeUi Tjabium comijamlivoly 
fdiort, truncated or rounded at the distal end. Leg formula 2413, very lung, the tarsi 
Bcopulale, the claws of normal size. Palp of tlie imdo with the iibiol iiiKiiihyHis much 
reduced or wanting. Abdomen very elongate, the sides nearly punillcl. 

This genus has close affinities wifcli ApoUophanrn ( ’arnbridge and 
Thanatus CL Koch. Fi’om A pollopfiatm it differs in its narrower ccphalo- 
thorax, in the greater distance between the posterior median and im)h- 
tenor lateral eyes, and in having the last pair of legs longer tlian the 
first pair. From Thanatus it differs in that the anterior median eyes are 
much nearer together than to the laterals and in the longer cephalo- 
thorax, but both have the fourth leg somewhat longer than tlie first. 

Kbt to lAjjJBa 

1 . — Anterior tibi» with three pairs of spines beneath , , 2. 

Anterior tibi» with four pairs of ^ines beneatii . . 4. 

2 — ^Tibia with a distinct apophysis. . T. punctulatw (Tanzanowda). 

Tibia with only a slight apophysis or with none ,3. 
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3 EmboIiiB lnwwlly much iiillHlitMl, Rroovotl T (Mengc) 

Emboliw Hlriuj^hl, tiui much tluck(‘r iii bii«‘, distully grooved 

T ol)longufi (WHlckoniiior) 

4 Tibin witli n coiinpieiiouH bliU'k nuuiulniiou at bjiso on dorml mirfare 

T paragiu‘miH Sunon. 

Til)iu without HUflh a marking . 5 

6 Embolufl dmtully somewhat hooked (southeastern Umted States) 

T. duttoni (Hentz). 

Embolus stnughter (southwestern Umted States) T cliavtbcrhtn, new species. 


KbY Tt> FHMAIiEB 

1 -Anterior tihuc vvith three pairs of spines beneath 2 

AnU‘nur tibite with four pturs of spines beneath . . 4 

2 Epigymd plaie longitudimilly Hule.ate. . 3 

Epigynal plaie nut longitudinally suloate . 7'. nblonffna (WaJokonaer). 

3 Median jiicoe narrower or as narrow at gemi al furrow as between the openings 

T manhmus (Menge). 

Median piece much hnnuler at genital furrow T punclulatua (Tnczanowski). 
4, -Tibia with a cxinspieueiiH bhick maculation at base on dorsal surface 

T paraguenais Simon. 

Tibm without such a marking ... 6 

6 - -Median piece half as brosul as the op^irynal iilate; openings set obhquely. 

T, tnauLans, new species. 

Median jiicce loss tlmn u third os brood as the epigynal area 6. 

0 Liiteral margins of epigynal plate evenly rounded; median piece os long os the 
width at base . T chamberhni, new species. 

Lateral margins of epigymd phite constricted anteriorly; median piece only half 
as long as hastvl width ... T, duUont (Hentz). 


Tibelliu oblongus (Walckcnaer) 

I'^gures 1, 2, 3 

Arancn <Mongn Waix’kmnaku, 1H02, Faune Fraucaisc, 11, p 228 

ThomiHUH dtUmgm 'Wawikknaku, 1806, ‘Tabl Aran ,’ p. 38, PI. rv, fig. 39. 
IIatin, 1831 , ‘ 1 )io Ariwludden,’ 1, ji 40, PI. xxvni, fig 82. 

VhiUHlnmuA Mmgm WaijOKHnabii, 1826, ‘Aran, do Prance,’ p. 94, PI. yr, 
fig. 9; 18.37, ‘ Ins. Apt.,’ I, p 668. llnACKWAiJ., 1801, ‘Kpidors Qr. Britain and Ire- 
land,’ p. HK), PI. V, fig 00 

FhiMromm frihmilm Hundkval, 1833, ‘Svensk Spindl.,’ p, 127. 

TluiruUuH jmraliclm C. Kocu, 1838, ‘Die Arachniden,’ IV, p. 87, PI. (xoccu, 
fig .307. 

ThatuUm dbhngus MBNOig, 1874, ‘PreusiBohe Spmnen,’ NatuHorsohenden Qesell- 
schaft, Danzig, pp. 390 308, PI, nxvii, fig 224 (not female) 

Tlumtlw marilimuH Mhngb, 1874, ‘Preusische Spmnen,’ idem, pp. 398-309, 
PI. Lxvir, fig. 225 (not male) 

TibcUm propinquim Htmon, 1876, ‘lioa Arachnides de France,’ IT, pp. 309-810. 

Tihcllus iMongua KnYMMUMNa, 1880, ‘Die Spinneu Amerficaa,’ Laterigrada, 
p. 190. Simon, 1896, ‘Hist. Nat. Amignes,’ I, p. 1006; 1903, Bull. Mus. Paris, IX, 



4 AMERICAN MUSEUM NOVITATES [No 5<)3 

p. 380. Kxiixjzynhki, 1008, ‘Aran, oi Onbat.,’ Mom. do I’Aoad(‘iiuo lini>ori«lo, Ht. 
Potoi’Hbourpf, VITI Scrio, pp. 69-70 

TihelluH parnllehis Kuix'ZTNBKI, 1801, ‘Aranoio IfuiiKavup,’ I, p. 1 Ifi, Tal». iv, 
fig. 27 

TibeUtia dultoiii EMBim»N, 1892, Trana Conn. AoiuL Soi , VflT, p. 378; 1002, 
‘Common Hiddcrfl,’ j). 39, Figs, 114-1 10 

Malb. — ^T olJd length, 0 66 mm 

The int^umont of the cophalothorax varies from light yellow to brown or very 
dark brown in melanio specimens Conspicuous on the carapace are tliroe longitudinal 
brown bands: a median one that is anteriorly about us wide as the Jirst row of eyes 
and which narrows to half of that width behind, and two lateral margintii bands begin- 
ning at a point Interod of the posterior latorid eye of eocii side .and cout inning 
poatoriorlv the remamder of the length of the camiioco. The intervals between these 
striiiOB form two broader light yellow longitudinal bands wnlh few invading broivn 
markings. The eye tubercles are black The sternum, laliium, and emlites are 
yellow, tluekly speckled with brown, mudi darker than the legs and imiIjih, whic'h 
are yellow or hglit brown and are usually spnrselv maculato or irrerale with brown 
flecks Some mules from southern Utali have the femora of till the li'gs.and the 
dorsum of t1i<‘ eophalothorux and the abdomen tinged a ]>nght ml 

The didomen varies from gray to bright yellow, the ilorsum with a niHliiui and 
two lateral brown bunds ns on the carapac'e, the moiliun more plainly indietited, the 
venter entirely marked wdth browm or showing a median longitudiuid broiwl dark 
band Not uncommonly tho color nmtenul arranges itself, as is clianictenHiio of 
Tetragnatha, m blotohcs defined by lighter reticulations. At each side of (ho median 
bond on tho dorsum, approaching tho end of the abdomen, is a small bhu'k sjiot. 
Spinnerets lighter than the venter. 

Carapace, 2.70 mm. long, 210 mm. wule, .95 mm. in front. 

Anteriorly the cepholothorax is armed mth a few short spines in tho rc>gion of the 
eyes and longer ones on the margin of tho clypous. The flat cara]>n(H‘ Is fsinsidorahly 
longer Hum wride, truncate behind, tlie sides gently roimdotl anU'riorly, to a noiisi ric- 
tion at the second eye-row', sqiuired ufT in front, the width at that ]K)iut lieing loss (.lian 
half tho ividth of the c.arapaoe at the widest point. Both of 1.beiiari.s()f (.lie pmsomo. 
are on almut tho sumo plane, tho thoroeie furrow deHning the (lurs (S(‘pliidi(‘n iHsirly 
defined, the eonvex sides of tho pare thonunca gently dropping to the m.argins. 'Phe 
olyiicus is sloping and scarecly exceeds the height of tho modiun ocular cpuid. 

The eyes form two transverse recurveil rows, those of tho anterior witli the 
medians two and one-half times their diameter a[inrt and soparnted from the slightly 
larger laterals by httle more than tlioir diameter, the iKwtenor row much wider 
than the anterior, the ourvature greater, the laterals eqiitil to the ontorior laU^ruls. 
The posterior lateral eye of each side is somewhat farther removed from tho anterior 
lateral than from the posterior median eye (%). The four median eyos fonn a 
quadrangle narrower in front (%) and brooder than long os meosurod from above, 
the anterior medians equal to the posterior medians which oro spaood nearly four 
times their diameter apart (^), nearer together (^Jja) than to the postonor laterals. 

Each chelicera is about twice as long as its width at base and distolly nurrowod, 
the upper maigm armed with two teeth, the lower odentulate. The cordato siomum 
extends between the coxee of the last pair of logs and ends in a blunt }>oint The 
labium is as long as broad and about half os long as the oonvergont mnxillte. 
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Abdomen, 4 05 mm. long, 1.3 mm. wide at genital furrow. 

The abdomen is nearly four times as long as its greatest width and somewhat 
overlaps the posterior portion of the ooraiioGO. 

The 1^ formula is 2418, the second being about five times the length of the 
carapace. 


Fumxtr 

PATBIiliA 

Tibia 

Mbtatabbub Tabsus Total 

I 3 20 

1 30 

2 80 

2.00 

1 25 

10 65 mm. 

U 3.80 

1 20 

3 40 

2 95 

1 85 

13 10 mm. 

m 2.66 

1 00 

2 07 

1.77 

1 01 

8.50 mm. 

rV 3.80 

1.15 

3.07 

2 65 

1.45 

12 12 mm. 

Although the spines ore extremely variable in their length and are often miRwiTig 

from comparable members of the 

1 same 

spiders, the normal formula for all the legs 

seems to be the followmg. 








Patella 

Tibu 

^Ietatabsub 

Dorsal 

1-1-1 


0-0 

O-O-l-O 

0-0-0 

Ventral 

0-0-0 


0-0 

2—2*41—2 

2-2-0 

Prolateral 

1-1-1 


1-1 

l-l-l-O 

1-1-0 

Retrolateral 

1-1-1 


1-0 

l-l-l-O 

1-1-0 


Tibia of male palpus: dorsal 2-1, ventral 0, prolateral 1-1, retrolateral 0. Tar- 
sus: dorsal 2 basal, ventral 2 distal, prolateral 1 basal, retrolateral 0. 

MAiiB FAiiPtm. — ^Tho femur is dightly longer than the patella and tibia which 
are equtd in length 08 viewed from the lateral aspect. The tibia is slightly longer than 
broad and has on the outer margin a short but distinct tibial apophysia On the 
inner (prolateral) surfaco of the tibial joint are two concfpicuous, long black spines. 
The terminal jomt of the palpus is longer than broad and clothed with black hairs 
and a few spines, the margin behind the embolus being set with a single line of slender 
bristles. The last joint of the palpus is bent downward and is so articulated to the 
tibia that it is twistod toward the outer side. The bulb is set obliquely with the 
straight black embolus pointing outward. Distally the embolus is twisted, resembling 
a screw. The course of the seminal duct on the bulb is somewhat variable. 

Fjsmaus. — ^A lthough in pattern the female closely approziinates the male, the 
color is always much lighter. The characteristic bands of the carapace and the dorsum 
of the abdomen are well defined but the dark sternum and venter are usually lacking. 
On the avurttgo the male is a more slendor ^ider, with the lege longer and with a more 
slender abdomen, which difference is greatly accentuated in females distended with 
eggs. The eye arrangement in the female is like that of the male, the anterior and 
posterior medians shghtly farther aeiiarated. 

Total length, 7 76 mm Cepholothoraz, 3.05 mm. long, 2.40 mm. wide, .95 mm. 
wide at the front. Abdomen, 5.00 mm. long, 1.75 mm. wide The 1^ formula is 
2413, the second leg about four times the length of the carapace. 



Fbocub 

FAT9DLLA 

Tibia 

hlKTATABSUB 

Tabsub 

Total 

I 

8.85 

1.42 

2.75 

2.26 

1.56 

11.82 mm. 

n 

3.85 

1.42 

8.80 

2.65 

1.76 

12.97 mm 

m 

2.76 

1.06 

2.06 

1.65 

1.05 

8.55 mm. 

IV 

8.85 

1 25 

2 90 

3.46 

1.45 

11.90 mm. 

Palp 

.97 

.52 

.66 


.96 

2.99 mm 




Fig. 1. TibeUiM dblongua (Walckeixaer), xxiale palpus, ventral view. 

Fig. 2. Tibdltu oblongus (Walokenaer), male palpus, retrolatond view. 
Fig. 8. Tibdhu dbUmgw (Walokenaer}, epigynum. 

Fig. 4. Ttbeilus duttoni (Heats), male palpus, veatral view. 

Fig. 5. Ttb^na duttoni (Heats), male palpus, prolateral view. 

Fig. 6. TibaBtM duttoni (Heats), ejagyaum. 

Fig. 7. TibeBiua ehaniberlinif new speoies, xnale palpus, veaiaral view. 

Fig. 8. TibeUtu chcmiborlinif new spedes, prolateral view. 

Fig. 9. TibeO/W chamberlini, new spedes, qpigyaum. 

Fig. 10. TibeOua wusrttiinuB (Meoge), male palpus, veatral view. 

Fig. 11. TibdLtu tnariiimue (Menge), autle palpus, prolateral view. 

Fig. 12. Tibeilus maritimua (Menge), epigyaum. 

Fig. 18. TtbeUua ptmduZdtu (Taosaaowski), ^igyaum (after Eeyserling). 
Fig. 14. TibeiUv* ehambarUni, new spedee, male, dorsal i^w. 

Fig. 16. Ttb^MO inaeutaria, new epedes, ^igynum. 

6 





FiR^lO, Xyeticus paiulu't, new npooles, mole palpus, ventral view. 
Fig.*17. XysHcua gosivtus, new speoiee, male palpus, ventral view. 
Fiff. 18. Xyetious aiimidmait Bryant, mole palpus, ventral view. 
F^. 10. ApoUophanea paraguenaia, new spooies, male palpus. 

Fig. 20. Xyaticua pcdutua, new species, epigynum. 

Fig. 21. Xy^icus goaiuina, new speoies, epigynum. 

Fig. 22. ApdQopkanoa new species, epigynum. 

Fig. 23. ApoUophanes paraguensia, new speoies, first 1^ of femalei 
Fig. 24. Xyatieua apooftecus, new speoieB, epigynum. 

Fig. 25. ApoUophcenaa pctragitenaia, new speoies, male, dorsal viewi 
Fig. 26. ApdUophanea bryanH, new ^eoies, female, dacsal view. 
Fig. 27. ApoUophanaa paragumsia, new species, epigynum. 

Fig. 28. ApoUapha/Ma inSialinAua, new speoiee, epigynum. 

Slg. 20. ApoBophanea ariaonanaia, new speoies, epigynum. 

Fiif. 30. ApoBophamea aimBaUa, new spedw^ epigpium. 

Fig. 81. ApoBophanea messieonvaf new qpeeies, epigynunu 


7 
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The q}ine formula for the female is like that ot the mole, but iu some caeca the 
dorsal bas^ spine on the anterior femora is looking. 

The specific mime ohlongus has been used by oraclmoloRisis for over 
a hundred years os a pigeonhole for any species of TibeUus coimng inlo 
their collections. It is md^d fortunate that this is such a widely distril)- 
uted spider and that a large proportion of the records probably belongs 
here. The involved synonymy is ample evidence of the confusion that 
has existed in regard to this species and to others related to it. Kul- 
Gzynski in 1908 pointed out the discrepancies in nomenclature and 
hazarded that TibeUus paraUelus (C. Kodi) (in agreement with Simon) 
was worthy of specific designation. Most of the specimens from the 
United States have the embolus distally grooved in keepmg with the 
diagnosis of this synonymized form, but I fail to see differences other 
than mtraspecific in our specimens and retain the older name. 

T. ohlongus (Walckenner) is found throughout Europe and Asia and 
distributed in North America from Alaska across to eastern Canada and 
south to Mexico, becoming scarcer in its southern limits. 

TibeUus znarltimus (Menge) 

Fiaunse 10, 11, 12 

Thanatm rnariUmw Mbkob, 1874, 'Freuaiaohe Spinnen/ Naturforaohenden 
OeaellBohaft, Danzig, pp. 398-899, FI iixvn, fig. 225 (not female). 

Thanatus dblongus Mbngb, 1874, ‘Freuaieohe Spinnen,* idem, pp. 396-398, FL 
uevn, fig. 224 (not male). 

Thomisus dvttoni Hbntz, 1876, Ocoas. Fapers Boston Soo. Nat. Xlist., II, p. 81, 
PL XX, fig. 11 (plate by Emerton).* 

TibeUus ohlongus Simon, 1876, ‘TjCS Arachnides do France,’ IF, pp. 811-312. 
Ghtzbb and KuIjCztnbki, 1891, 'Aianee Ilungaiia),’ T, p. 116, Tab. zv, fij^. 28a-&. 

TibeUua manUmw Kuix^stithxi, 1908, ’Aran, et Oribat.,’ Mem. de L’Acadomia 
Imperiale, St. Feterebourg, VITl Sene, pp. 09-70. 

Maue. — ^T otal length, 0 16 mm. Cephalothorax, 2.80 mm. long, 2.06 mm. wide, 
.92 mm. wide in front. Abdomen, 3.85 mm. long, 1.30 mm. wide. 

On the basis of coloration this species cannot be separatod from the one deaorilied 
above, with which it has been confused in literature. proportiona of the carapace 

and the abdomen are decidedly similar, aa are the eye rations, the apiniog of the 
legs and the armature of the upper furrow of the chelicerm. Tho legs average a little 
ahorter, the second pair being only four times as long aa the carapace. 



Fauns 

PATBgilA 

Tibia 

Mbtatahsub 

Tabsus 

Totai, 

I 

2.05 

1.80 

2.60 

2.15 

1.32 

10.82 mm. 

n 

3.45 

1.46 

2.92 

2.37 

1.45 

11 .64 nun. 

HI 

2.60 

1.02 

1.65 

1.65 

.85 

7.57 minu 

IV 

8.47 

1.12 

2.82 

2.40 

1.46 

11.26 mm. 


>SappleinentazT notaa ta bradeets by Emerton In the 'Spiden of tha United Stetaa’ (nnrfnt) refer 
toii^epedes. 
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The Bpino formula of tho male aRrces in all details viith that of Tihellm oblmgua 
(Walckenoor). 

The female ofi^roos m all etructural details with that sex for T. ablongus. The 
epigyniuii as fifpirod is longitudinally sulcato and readily ilistinguishable from that 
of any of the other si)OcioH. 'flio charactorifatic distal block spots on tho dorsum of 
tho abdomen ore missing m every specimen that I have seen. 

This IS tho spider Emerton figured as Thomisus diUtom Hentz m 
the ‘Spiders of tho United States.’ In Trans. Conn. Acad. Sci., VIII, 
April, 1892, p. 378, he says: “I have not been able to find the spider 
whose palpus was figured by mo on plate 20 of the reprmt of Hentz’s 
spiders of the United States in 1875. AH that I have seen since have the 
slender portion of the tube longer. ...” 

This species was erroneously described as T. oblongus by Simon in 
his ‘Arachnides de Franco,’ 1875, and he was subsequently followed by 
European workers. Specimens from the Paris Museum kmdly sent me 
by Miss Bryant under the above name agree perfectly with representa- 
tives from the United States. Kulczynski was the first to point out the 
error of Simon’s determination and reinstated Menge’s species, 
synonyraizing T. propinquiis Simon with the true IT. oblongus. 

Tibcllus maritimus (Menge) has the same range as Tibellus oblongus 
but is of much leas frequent occurrence. I have a male from Zion Na- 
tional Park, in southern Utah, which probably indicates the most south- 
ern distribution of tho spider in the United States. Menge’s specimens 
were from Grermany, where he recorded it as being fairly common. 

Tibellus punotulatus (Taezanowski) 

Figure 18 

TlMtuiliis imnclulalm TACZANowua, 1872, Ilora) Soc. Euliom Ross., IX, p. 10. 

Tih(Uuii puiMlvMm Khthkrliko, 1880, 'Die Spinneu Amerikas,’ Laterigrodsa, 
p. 107, n. V, %. 108. CiiAMnHKLiN, Bull Mus. Comp Zool., LX, No. 6, p. 264. 

An immature female from Santa Ana, Peru (Mus. Comp. Zool., p. 
253), referroil to tliis species by Chamberlin, is a somewhat more slender 
spider than T. oblongus (Walckenaer), but agrees in having only three 
pairs of spines under tho first and second tibiee. At the basal end of the 
tibise of the dorsal surface on all the legs is a conspicuous black marking. 
The epigynum os figured by Key^ling is longitudinally sulcate, the 
median piece very broad and the openings large. The male agrees with 
Tibellus vittatus Thorell {maceUus Simon) in possessing a distinct tibial 
apophysis. 

This species is known only from Guiana and Peru. 
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Tibellus paraguensis Simon 

TibdluB pairaguensiit Simon, 1897, Musou Torino, XII, No. 270, p. 7. 

I refer an immature female from S. Louis, PtiKiguay, to Simon’s 
species, as it agrees in most particulars ^th his diagnosis. Bonoiith the 
tibia of the first legs are four pairs of spines, the medians much neoier 
together than their distance from the distal or basal pairs. In other 
details this species is very close to T. punctulaius (Toezonowski) and 
has the same black maculation at the basal ends of the tibise above on 
aU the legs. “Plaga vulva rufula, coriacea, subrotunda, longitudinalitor 
sulcata.” 

This species has been found only at Asuncion (the type locality) 
and S. Louis, Paraguay. 

Tibellus chamberllnl, new species 

Figures 7, 8, 0, 14 

Mai;h. — ^Total length, 7.15 mm. Cepholothorax, 2 60 mm. long, 2 00 mm. wide, 
.80 mm. in front. Abdomen, 4.65 mm long, 1.40 mm. wide 

This species, a more slander spider than T. oblongua (Walokenoer), has the same 
color charactensticB of other species of the gemu. The median dorsal marking of the 
e^halothorax is continuouB with a like one running the whole length of the Blender 
abdomen. The lateral longitudinal marginal stripes of the carapace ore weU defined, 
those of the abdomen not visible from above but distinct from the lateral aspect. At 
the distsd end of the cylindrical abdomen are the two black spots as in the other 
spedes and usually a second pair behind less distinct and often entirely missing. 

The eyes form two strongly recurved rows, the first with the oyes subequal, 
separated by their diameter, the second row with the laterals a littlo larger, the medians 
separated twice their diameter and nearly twice as for from the laterals. The median 
ocular quadrangle is longer than brood, narrower in front 00. 

The leg formula is 2413, the second being about five and on&<half times the length 
of the oorapaoe. 



FBMxm 

PATBLIiA 

Tibia 

Mbtatabbus 

Tarhus 

Total 

I 

8.40 

1 SO 

2 96 

2.50 

1.52 

11.67 mm. 

n 

3.95 

1.46 

3 60 

3.10 

1.90 

14.80 mm. 

in 

2.55 

.86 

1.00 

1.70 

1.00 

8.80 mm. 

IV 

4.30 

1 16 

3 40 

2 96 

1.50 

13.30 mm. 


The normal spine formula seems to be tihe following for both sexes. 



Femttb 

PaTTUiLA 

Tibia 

MaTATAJRSUB 

Dorsal 

1-1-1 

1-0 

O-O-l-O 

0-0-0 

Ventral 

0-0-0 

0-0 

2— 2— 2— 2 

2—2—0 

Prolateral 

1-1-1 

1-0 

l-l-l-O 

1-1-0 

Retrolateral 

1-1-1 

1-0 

l-l-l-O 

1-1-0 


The tibia of the male palpus is without an apophysis, ali^tly longer t Mn the 
patella, which two joints taken t(^;ether are os long as the tarsus, The bulb and the 
embolus are very much as in T. dvttom but the figure will show their differences. 
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FxiuAiiB. — ^Tofcal length, 0.GO mm. Carapace, 3 30 mm long, 2.60 mm. wide, 1.20 
mm. in front. Abdomen, 6.40 mm long, 1 60 mm wide 

The leg formula is 2413, the second homg not quito four and one-half times as 
long as tho oampooe. 



Feimuk 

PATBliLA 

Tibia 

Mbtatabhijs 

Tarsus 

Total 

I 

3 70 

1 66 

3 20 

2 50 

1 52 

12 47 mm. 

n 

4.40 

1 65 

3 65 

2 96 

1 72 

14 37 mm. 

ni 

2.80 

1.16 

2.16 

1 76 

1.06 

8 OOmm. 

IV 

4 50 

1 40 

3 35 

2 85 

1.45 

18 65 mm. 


The eyes of the median quadrangle are slightly farther apart, the distance 
between the anterior medians and laterals being proportionately leas in the female. 

Type Locality. — Zion National Park, Utah, male holotype, female 
allotype, male and female paratypes, July 4, 1932 (Gertsch); male and 
female paratypes from the same locality taken in 1927 (A. M. Woodbury) ; 
malo parat 3 rpc, Elsinore, Utah, June 15, 1930 (Gertsch); female para- 
type, Monroe, Utah, July 6, 1930 (Gertsch) ; male paratypes. Laguna 
B^h, Calif., Juno 28, 1931 (Ivie); female paratypes, Notus, Idaho, 
•June 11, 1931 (Ivie). Typos m the collection of The American Museum 
of Natural History. 

All records of TibeUua dvtiom (Hontz) from the Great Basin region 
and west to the coast probably belong with this species. I have seen 
specimens from Colorado, Utah, southwestern Idaho, Arizona, and 
California. In Zion National Fork in southern Utah it is the common 
species of the genus. It is a pleasure to name it for Dr. Chamberlin of 
the University of Utah. 


Tibellus duttoni (Hentz) 

Figures 4, 6, 6 

Thomifiua duttoni IIsntz, 1847, ‘Spidora of U. 8.’ (reprint), Joum. Boston Soo. 
Nat. Hist., V, p. 448, PI. xxm, fig 10; 1875, idem, p. 81, PL x, fig. 10. 

TUbdSLua duUoni KidTiSRKtiNO, 18^, *J>ie Spinnen Amenkas,’ Laterigradee, p. 
194, PI. nr, fig. 107. 

Malu. — ^T otal length, 6.00 mm. Cephaluthorox, 2B3 mm. long, 1.75 mm. wide, 
.71 mm. in front. Abdomen, 4.68 mm. long, .05 mm. wide. 

This speoios closely approxunates T. dwtidmlim, new species, in color but is 
much more slender and has very long 1^ Two pairs of spots are usually found at 
the distal end of the abdomen in both sexes. 

The leg formula is 2413, the second being about five times as long as the carapace. 



Fbhub 

Patolla 

Tibia 

Mbtatabbub 

Tabsub 

Total 

I 

8.05 

1 16 

2.63 

2.22 

1.46 

10.52 mm. 

n 

3.66 

1.83 

3.16 

2.75 

1 66 

12.56 mm. 

in 

2.26 

.76 

1 66 

1.37 

96 

6 OOmm. 

IV 

8.78 

1.12 

8.00 

2.60 

1.87 

11.74 mm. 
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The eyes are in two strongly recurved rows, the anterior medians slightly smaller 
f.lrnn the laterals, equally spaced almut their diameter apart, the posterior row with 
the laterals larger, about half again os far from tlio medians as they are from ejwh 
other. The mryluLn quadrangle is not much longer than broad, narrower m front 

The spme formula m both sexes is like that of T. dunnhvrliiA, the anterior tibiaj 
with four }>airs beneath. 

Fbmalh. — ^Total length, fi 67 mm Carapace, 2.77 mm long, 1 86 min wide, 
.96 mm. in front. Abdomen, 7 00 nun long, 1 55 mm wide. 

The measurements are from a large female from Texas, much larger than the 
average representative of that sex from Georgia or Florida. The leg formula is 2413, 
the second pair over five times os long os the oarapooe. 



Fiqatub 

PATBLIiA 

Tibia 

MBTATARStrn 

TAMHCm 

Totai. 

I 

3 72 

1 37 

3 20 

2 GO 

1 66 

12 61mm. 

II 

4 37 

1 60 

3 70 

3.16 

1 86 

1 1 67 mm. 

in 

2 30 

86 

1 GO 

1 37 

.82 

6 04 mm. 

IV 

4 36 

1 86 

3 30 

2 70 

1 -10 

13 GO mm. 


The eyes of the median quadrangle are slightly farther apart, the comparative 
distance between the anterior medians and laterals being jiroiiortionatoly less in the 
female. 

There seema but little doubt that this ia the spider described by 
Hentz. His description and figure apply equally well to TthdUm 
dbhngua as to this species, but as his origin^ specimen came from Georgia, 
where this is the common species, I consider the name reliably ostal)- 
liahed. Keyserling has given a good figure of the male palpus in his 
‘Die Spinnen Amerikas,' Laterigradco, 1880, when he regarded it us 
valid along with T. oUongus (Walckenaer), which ho correctly identified. 
TibeUua duUoni (Hentz) is found in the southeastern part of the United 
States from Florida to Texas and down into Mexico, while in i(w north- 
ern range it has been taken in the Mississippi Volley to Minncsotji luid 
Michigan and on the east coast in New York and ncighlKiriug states. 
Specimens from Florida (Tampa, mole and female, 1927, Uhlor, collector) 
(Tallahassee, males, Aug. 1903, Morse, collector) agree in every iniixir- 
tant detail with those from other states In the southeast but ore paler 
and average a little smaller. 

Tibellus afBnis Cambridge 

TtbeUbu affinia CAMsiUDez, 1898, 'BioL Centr. Amer.,’ Araoh. Aron., T, p. 252, 
FL xzxi, fig. 11; 1900, idem, U, p. 138, FI. ix, fig. 23. 

As this spedes was described from an immature specimen, it cannot 
be identified without collections from the type locality, Amula, Guer- 
ero, in southern Mexico. Structurally it is closely related to T^ellus 
dvitoni and chaTnberlini, both of which undoubtedly extend down into 
Mexico, but I am convinced that it is not identical with either of those 
species. 
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Tlbellus insularis, now species 
Fwire 16 

FiSMAiiB. — ^Total lenfttlx, 11.10 ram Caarapiice, 2 80 mm. long, 1.30 mm wide, 
.00 ram in front. Abdomen, 8.80 mm. long, 1.00 inm. wide. 

Ah in the other species the ciirapoco is marked with the median and marginw,] 
longitudinal stripes characteristic of the genus The abdomen bga the lateral stripes 
only faintly indirated, the dorsal median one well marked. In the posterior third of 
the distal part of the abdomen are two conspicuous black spots 

The 1^ formula is 2113, the second pair being five times as long as the carapace. 



Fbmttii 

Pathlua 

Tibia 

Metatab^ttb 

Tabstts 

Total 

I 

8 20 

1 10 

2 00 

2 40 

1 40 

11 00 mm. 

n 

4 00 

1 40 

3 60 

2 84 

1 60 

13.94 mm. 

in 

2.10 

.66 

1 48 

1 20 

80 

6.20 mm. 

IV 

4.20 

1.00 

3 20 

2 60 

1 30 

12.30 mm. 


The spin at ion of the legs is like that of TifwUub duUoni, the anterior tibiae being 
armed bcne.ith with tour pairs 

The eyes are m two strongly recurved rows, eqmdistantly spaced, the anterior 
laterals only slightly larger, the ixistonor row with the laterals larger, the medians 
half again as far from the laterals as from each other. The median ocular quod is a 
little broader than long, narroi^icr m Iront. 

The only specimen known thus far is from south of Kfiar del Eio, 
Cuba, Sept. 12-23, 1913 (female holotypo) (F. E. Lutz) (collection of 
The Amcrioan Museum of Natural History). 

Apoixophabss O. P. Cambridge 

CAMBiuDUn, 18QS, 'Biol. Contr. Amor.,’ Aracb. Aran., I, p. 262. 

In the second volmno of the above cited reference Cambridge 
plaooH the five names be had previously used for species of this genus 
under three, and suggests that his Apollophaties maculaiipes may be 
the male of tlio species (Icscribod as A, punciipea. Whatever the fate of 
these mule specimens, 1 am iiiclinod to believe A. punctiger Cambridge 
is distinct from this lust species, where it has been synonymized. The 
species of this genus ore very closely related and separable in the female 
sox by small difioronccs in the eye relations, proportions of the carapace, 
and in the epigynum Althou^ I have been unable to connect any of 
the species described below with Cambridge’s described forms, a study 
of his figures and descriptions seems to indicate that he was dealing with 
more species than ho suspected. 

ApollephaneB paraguensis, new species 

FiguroB 19, 23, 26, 27 

MATiO. — ^Total length, 4.16 mm. Carapace, 1.88 ram, long, 1.66 mm. wide, .72 
mm. in front. Abdomen, 2.28 mm. long, .82 nun. wide. 
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Tntcfiumont of cpphalothouwc and appendoROfl bright light yellow CaTupaoe 
yellow ihrouKhoul, the lateral mtn^ina stutrscly Bixjckled with Itrgo fleckfl, uuliruthig 
an indistinct brood lotoml band on each sido. Abdomen gray to yellow, medially 
with a light bond, laterally with darker markmgH on the margins forming mde hands 
and a dark spot on iJhc median line at the middle of the abdomen. IjCgs bghl yollow, 
the dorsal and lateral surfaces of tlio basal joints stMirsoly marked with ratht'r largo 
maoulations like those of the onrapnee, qmte uniform m sixe, tlio distivl joints im- 
maculate. A larger conspicuous smui^e or blotch at the boso of all the tihue on the 
lateral aspect. 

Eyes in two strongly recurved rows, the anteriors about equal in size and equi- 
distant, the posterior row much wider and about equally spaced, tho medians smaller 
than the ontmors and the posterior laterals, which are subtly larger tliau those of the 
anterior row. Median ocular quad about as long os broad, narrow autenorly, the 
medians a diameter apart, the posterior medians separated by over twice their 
diameter. Clypeus equal m height to twice the diameter of on anterior median eye. 

— ^Total length, 4 05 mm. Carapace, 1.76 mm. long, 1 50 mm. wifle, .75 
mm in front. Abdomen, 2 28 mm. long, .88 mm. wide 

The female agrees in color and m structural details with the male. The spinos 
beneath the tibisc in both sexes are 2-2-2, the distal pair smaller. The leg formula is 
2143, the measurements below bemg for the female. 



Fbmur 

pATBIiLA 

Tibia 

Mbtatabsub 

Tarbtth 

Total 

I 

2 07 

70 

2 02 

1 53 

1 30 

7 05 mm. 

n 

2 64 

1.03 

2.07 

1 61 

1 35 

0 00 mm. 

HI 

2.07 

.06 

1 76 

1 50 

82 

6 75 mm. 

IV 

2 41 

.65 

2.41 

1.62 

.90 

7.90 mm. 


Male holotype, female allotype, and mole and immature paratypes 
from Asuncion, Paraguay (Reimoser Collection), deposited m the Mu- 
seum of Comparative 2k)5logy. 


Apollqphanea bryanti, new species 
Figures 22, 26 

FaiiALBi.— Total length, 5.41 nun. Carapace, 1.75 mm. long, 1.83 mm. wide, 
1.07 nun, in front. Abdomen, 3.95 mm. long, 1.41 nun. wide. 

Integument of the copludotharax and appendages light broMmish yellow. Cara- 
pace with two brood lateral brown stripes, the inner margins of whi(^ nro straiglit, 
defining a median light band as broad as the posterior eyo row Clyiieus with a few 
dark maculations. Legs heavily punctate with large round or oblong morkuigs on the 
upper and lateral surfaces of the basal joints, the metatarsi and tarsi completely 
lacking them. Labium, sternum, ooxs, and endites immaculate ydlow. Abdomen 
with a light hastate marking from the base to the dark spot in the center of tho dor- 
Bum, the lateral margins heavily maculate, forming two bonds, the venter paler and 
with a few darker spots. 

Eyes of the anterior row equidistant and about equal in size, larger than the 
posterior medians but smaller than the posterior laterals. Second row of eyes about 
equally spaced, the medians not much more than half as large as the laterals. Median 
ocular quad about as broad as long, narrow in front, the anterior medians separated by 
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more than a diameter, while the posterior modians are over three times their diii.mfttAr 
apart. 

SpmoB bonetith (he tibiio 2 -2 2, the disinl pair much smaller. (A pair of spines 
nearly ventral m position intonnodiate between the middle and distal pair are con- 
sidered to bo lateral ) Legs 2143. 

Female holotypo from ABuncion, Paraguay (Reimoser Collection) 
in the coUootion of the Museum of Comparative ZoSlogy. 

Apollophan.es simllalls, new species 

Figure 30 

Fbmalb. — ^Totol length, 6 10 mm. Carapace, 2.83 mm. long, 2 08 Ttim. wide, .98 
mm. in front Abdomen, 3.01 mm. long, 1.66 mm. wide. 

Integument yellowish, sparsely clothed with white hairs. Carapace with a 
median light bond os brood os the posterior lateral eyes, the margins moculato with 
scattered brown flecks and markings, forming two broad mde-bands. Sternum, 
labium, endites, and coicso light 3 rellowiah, immaculate. Legs marked throughout 
with scattered flecks and spots. Abdomen dothed with white hairs, the dorsum 
with lateral block bonds, a median longitudinal white band basally broader t.hn.n that 
of the carapace and constricted posteriorly book of the block markings at the middle 
of the dorsum, the venter white with a few scattered black spots. 

Both eye-rows strongly recurved, the anterior row with the medians smaller and 
nearer to (Jhe laterals than oach other, the posterior row equidistantly spaced, the 
medians much smaller than the laterals Median ocular quadrangle wider than long, 
the posterior medians slightly loiger than the onteriors but not quite as large as the 
antoior laterals, the quod wider behmd, the posterior medians more than three 
diameters apart, the onteriors separated by scarcely two diameters. 

The anterior tibiaa have 2-2-2 spmes beneath, the distal pair small. 



FaMUB 

PaTSUiA 

Tibia 

Mbtatabbub 

Tabsxts 

Total 

I 

2 00 

1 12 

2.58 

2.29 

1 04 

9.93 mm. 

II 

3.40 

1.25 

3.08 

2.70 

1 41 

11 84 mm. 

m 

2.50 

■ 91 

1 87 

1.87 

76 

7.90 mm. 

IV 

2.87 

.91 

2 08 

2.08 

1 00 

8.94 nun. 


Fomalo holotype from Sabino Basin, Santa Catalina Mts., Arizona, 
taken July 8-12, 1916 (Lutz) (collection of The American Museum of 
Natural History). 

ApoHophanes arizonezisis, new species 
Figure 29 

Fbmalb. — ^T otal length, 6.00 mm. Carapace, 2 16 mm. long, 2.00 mm. wide, 
.00 TTiTift. in front. Abdomen, 3.91 mm. long, 2.00 mm. wide. 

Tn tj^iTnwn tH yellow throughout, with a sparse clothing of white hairs. Carapace 
practically glabrous, with a broad TT<p<liw.n Ji^t bond, the sides somevdiat darkened 
with streiks and TnurlringR indicating broad lateral bands. Sternum and basal ports 
of appendages unmarked yellow. Legs with a few scattered brown maoulations. 
Ab doman with a very broad noedian longitudinal higher area that is somewhat in- 



16 


AMERICAN MUSEUM NOVITATES [No 593 


voded by reddish-brown markings, the margins more heavily maeiilnto, the ohnr- 
aoterisiic median morkmg of the dorsum lacking. 

Eyes m two strongly roourvwl rows, the anterior modions sliglitly furtlior apart 
and about equal \n size to the laterals, the )M)Htorior row about otpudisUmily siiniWl, 
the medians much smaller. Median ocuUir quadrangle l)roiulcr than long, tho eyes 
subequal, the nnteriors noarly two dnimctors ai>art, tho iiostoriors suiKirutcKl by over 
three times their duunoter. Olypous about as high as tho median ocular qutul. 

Spines under the first tibia 2-2-2, the distols smollor. 



FXMtTB 

PaTBIiLA 

Tibia 

MBfTATAnSUB 

Tabhus 

Totaii 

I 

2 71 

1.21 

2 33 

2.24 

1 08 

9 57 mm. 

n 

3.29 

1 37 

3 04 

2.65 

1 21 

1 1 56 mm. 

in 

2.50 

1 00 

1.95 

1.76 

81 

8 02 mm. 

IV 

2.40 

.91 

1 05 

1 92 

.01 

8.00 nun. 


reiuide holotype from Sabino Baain, Santa Catalina Mis., Arizona, 
talcon July 8-12, 1916 (Lutz) (collection of The Ainoricjin Mii><euni of 
Natural History), 


ApollophaneB Izulistiiiotus, new species 
ITigure 28 

Fkmalx. — ^Totol length, 6.00 mm. Carapace, 2.0G mm. long, 1.06 iiim wide, 
.90j]mm m front. Abdomen, 4.00 mm. long, 1.05 mm wide 
b Coloration as in A. bryanti, new spocies. 

P Eyes in two strongly recurved rows, the antenor medians smollor aud iieoror 
the laterals than to each other, tho posterior eyes about equidistant, the laterals much 
larger, Median ocular quad broader than long, the posterior medians larger but not 
so large ns the anterior laterals, the quadrangle narrower in front, tho anterior medians 
separated by about two diameters while the posteriors are over throe diomotors apart. 
Qypeus about os high os the ocular quadrangle. 

Spines under the anterior tibim 2-2 -2. 



Fbmttb 

Fatblla 

Tima 

Mbtatabsus 

Tabhuh 

'fOTAL 

I 

2.80 

.95 

2.08 

1.83 

.91 

8.07 mm. 

n 

2.81 

1 12 

2.41 

2.08 

1.00 

0.42 mm. 

m 

1.83 

.71 

1.46 

1.54 

.06 

6.20 mm. 

IV 

2,60 

81 

1.81 

1.83 

.83 

7.78 mm. 


Holotype and two fomalo paratypea from La Buena Ventura, Vera 
Cruz, Mexico, July, 1909 (Petrunkevitch) (collection of The American 
Museum of Natural History). 


Apollophanes mezloamu, new spocies 

Figure 31 

FmiACB. — ^Total length, 7.33 mm. (holotype). Carapace, 2.75 mm. long, 2.60 
mm. wide, 1.26 mm. in front. Abdomen, A65 mm. long, 2.35 mm. wide. Total length, 
5.62 mm . Cparatype). Carapace, 2.20 mm. long, 2.08 mn. wide, 1 00 mm. in front. 
Abdomen, 3.54 mm. long, 1.37 mm. wide. 
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Color aa in A. inditiinctus, now spedes. 

Eyes m two strongly rocurvod rows, the anterior medians much smaller than the 
laterals and nearer them than to each other, the posterior row equidistant, the maf li a nH 
muoh smaller. Median ooular quadrangle broodor than long, the posterior TnarfiaiiH 
somewhat larger than the anteriois but smaUer than the ontenor laterals, the quad 
narrower m front, whore the medians are nearly two diameters apart, than behind, 
where tho medians are over three diameters apart. Clypeus about as high as the 
median ocular quod. 

Spines under the first tibia 2-2-2. 



Fbvctr 

PaTBIiLA 

Tibia 

Mbtatabstts 

Tabbxjb 

Total 

I 

3.33 

1.64 

3.75 

2.58 

1.25 

12 45 mm. 

n 

4.29 

1.66 

2 91 

3.16 

1.46 

13.48 mm. 

m 

3.12 

1 25 

2 40 

2.50 

.81 

10 . 08 mm. 

IV 

3.26 

1.16 

2 40 

2.30 

.91 

10.02 mm. 


Female holotype and female paxatypes from La Zacualpa, Chiapas, 
Mexico, August, 1909 (Petrunkeviteh) (collection of Tho American 
Museum of Natural History). 


Zybtxous C. Koch, 1835 
Xjratieus palutus, new species 
Figures 16, 20 

Malb. — ^T otal length, 0.08 mm. 

Carapace yellowish in color, with only a faint indication of a lifter median longi- 
tudinal band, the three well-defined dorsal streaks in the female missing or only 
faintly indiontod, except near the posterior margin where they persist as black bbtehes. 
Sides of carapace orange to brown, the margins with a brown band. AH eye tubercles 
white, except those of tho posterior medians which are on brown patches. Abdomen 
with an indefinite pattern, mostly brown, with a few black and white transverse 
marks, the vonter gray, block flecked. 

Oarapoce, 2,72 mm. long, 2.68 mm wide, 1.52 mm. in front. 

Cepholothornx with block spines on the i)arB c^hahea, six or seven long ones 
overhanging tho chdicom*. Carapace as broad as long, highest between the second 
and third coxsn, longer than tho first femur, shorter than the patella and tibia of the 
first log, longer tlum tho femur oud patoUa of the third leg, the width at the front more 
than half that of Ute widest point. 

lE^es of tho first row rocurvod, the medians about half as large as the latends, 
nearer to tho laterals than to each other. Posterior eyes recurved, equidistant, the 
laterals larger. Median ooular quadronglo os wide in front as behind, broader than 
long, the eyos about equal. Clypeus vertical, narrower than the height of the median 
ocular quadrangle, scarcely more than twice the diameter of an anterior median eye. 



Fbmttb 

Patella 

Tibia 

Mbtatabsub 

Tabsus 

Total 

I 

2.66 

1.28 

1.92 

1.92 

1.04 

8.82 nun. 

n 

2.66 

1.28 

1.92 

1.92 

1.04 

8.82 mm. 

m 

1.76 

.80 

1.12 

.88 

80 

5.36 ]||m. 

IV 

1.76 

.80 

1.20 

.96 

.80 

5.62 mm. 
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MatjB PAiiPtrs — ^Femur about, jib long os the tibia and patella which luro approxi- 
mately equal m length. Tibia with two procoBbee, the ventral outer one curved, 
diBtally truncated, a prominent tubercle at about the mid<lle Tlie doifial outer 
InrocesB about as long but not us heavy os the other, dibtally obluiuo. Clymbium 
somewhat longer tliun broad, distally bluntly {)omte<l, the luternl mai*ginH rounded, 
the tutaoulum qmte prorament, a rounded spur that projects vontnid. lilinliuluB 
rather heavy, the truncus block, about the same size throughout its length, the pars 
pendula widest bosally, gradually becoming narrower until it fades out near the apical 
end of tlie truncus, no apical sclcnte present. Median apoph3n9iB of the bulb a large 
long black spur which is attached near its middle, the ends free Distal apophysis a 
somewhat shorter heavy block spur that is attached at one end, the apical jxirtion of 
which projects beneath the other apophysis. 

FbmaIiB. — T otal length, 6 40 mm. 

Carapace light yellow, with a light median longitudinal band as wide sui tho front 
eye-row, funded on each side by a brown streak and with n median brown st reuk from 
the posterior median eyes to tho oephoho suture, tho cephalic portiun of tho bond 
suffused with light brown and some white dashes, the thoracic poriiou immorkod white 
except for the customary black maculatiou at the median cephalic siit ure. Margins 
of psrs thorocica with a narrow black stripe as wide os that boundmg tho margin of 
the median bond, the mtervals between these bonds on the sides yiilow with a few 
invading block marks. Legs oonoolorous with the carapace, marked with black, with 
three white marks the length of the legs above, the intervals between often darkened, 
forming bands. Abdomen darker ydlow than the carapace, the dorsum with an 
indefinite pattern of black spots and ton streaks, the venter light immaculate yellow. 

Carapace, 3 36 mm. long, 3.12 mm. wide, 1.02 mm. in front. 

Cephaiothorax as broad as long, highest between the second and third coxss, 
considerably longer than femur I or patella and tibia of the first leg, much longer than 
femur and patella of the third pair of 1^, the width at tho front decidedly more than 
one-half of the^width at the widest point. 

Eyes of the first row recurved, the medians about half os large os the laterals, 
nearer to the laterals than to each other, posterior row recurved, equidistontly iqiaood, 
the medians smaller than the laterals. Ocular quadrangle wider than long, the 
anterior loq^, os far apart as the postedors. Clypeus vertical, lialf as high as the 
median ocular quadrangle, about as high as two and one-half times the diameter of 
an anterior medum eye. 

Epigtnuu. — Vulva broader than long, the anterior and lateral margins well 
rounded, the posterior truncated. Median longitudinal septum originating witldn 
the vulva anteriorly, broadly joined to the p(»terior margin, not half as wide ns the 
width of the vulva (in some efpeoimens narrower in front). 

Bange. — Maleholotype, female allotype, and pamtypos from St. 
George, Utah (Washington County); female paratypes from Thatcher, 
Arizona; female paratype from Salt Lake City, Utah (Little Cotton- 
wood Canyon); male paratype from Notus, Idaho. (Types in the 
collection of the University of Utah; paratypes in The American Mu- 
seum of Natural History.) 

Only the examples from southwestern Utah in Washington (Dounty 
exhibit the conspicuous black streaks on the carapace. In many respects 
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this species approaches Xysticua gramims Emerton, a species of the 
eastern and New England States, but its greater size and slight diiffer- 
ences in the palpus and cpigynum will serve to separate it. 

XystlouB col<Hraden8is Bryant 
Figure 18 

Mals — ^Totnl length, 6.60 zmn 

Carapace with a median longitudinal light band scarcely as wide as the anterior 
eye-row, the cephalic portion somewhat suffused with brown, the caudal part whitish, 
invaded by tan, the median cephalic mooulation poorly defined. Median eyes on 
tubercles of a tan color, the laterals white. Sides of the carapace brown to black, 
with a few white and ton flecks. Chehceno distally brownu^, the remainder much 
invadod by brown. Sternum, coxse, and labium near black, flecked with white. 
Int^uments of the logs yellow, the femora, patellse, and tibiee of the first two paiis 
heavily marked with block, the metatarsi and tarsi unmarked yellow, the last two 
pairs of legs lighter, blotched. 

Abdomen white above, marked with a few black and ton spots, the venter whitish. 

Carapace, 2 80 mm. long, 2 64 mm. wide, 1 20 mm. in front. 

Copholothorax set with spines os in typical Xyakcus, six long black ones project- 
ing over the chdicei'ie. Carapace slighdy longer than wide, somewhat highest be- 
tween the second and third ooxn, the width at the front less than one-hdf the greatest 
width, shorter than the first femur, decidedly shorter than the tibia and patella of the 
first leg, shorter than the femur and patella of the third leg. 

Eyes of the first row recurved, the medians nearer to the laterals than to each 
other, nearly half as large os the laterals. Posterior row recurved, the medians nearer 
to each other, smaller than the laterals. The tubercles of all the eyes oonspicuoui^ 
those of the median quad high, conical, larger than in any species of the genus that I 
have yet seen. Median ocular quadrangle decidedly longer than broad, about as wide 
in front os behind, the eyes practically equal. Clypeus vertical, less tiian the height 
of the ocular quad, equal to about two and one-half times the diameter of on anterior 
median eye. 

all spinose, the first two tibise armed beneath with five pairs of long spines, 
the last two tibiie with throe pairs, the first two metatarsi with five pairs beneatL 
First two pairs of logs equal m length, the fourth slightly longer tiian t^ third (8.16- 
7.04). 



Fxkuk 

PATiau^ 

Tibia 

Midtatabbus 

Tabsub 

Total 

I 

3.04 

1.20 

2.32 

2 56 

1.20 

10.32 mm. 

n 

3.04 

1.20 

2.82 

2.66 

1.20 

10.32 mm. 

m 

2 24 

.80 

1.60 

1.52 

.88 

7.04 mm. 

IV 

2.40 

.80 

1.92 

1.02 

1.12 

8.16 mm. 


MaiiB FaiiFUS. — ^P atella and tibia about the some lengtii, the two equal to the 
femur. Tibia with two well-defined processes, the first on outer dorsal dhitinized 
spur that is curved toward the bulb (dorsad), the second apophysis about as long, in 
lateral profile about half as broad as the former and situated on the outer dorsal 
surface; tibia also with a oonqiiouous laige tubercle on the outer lateral aspect, the 
inteorval between it and the true apophysis excavated. Cymbium somewhat longer 
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than brood, bluntly pointed, the lateral marf^ns quite straight, the tutnculum i)romi> 
nout, the inner oymbiol iiortion a long chitinous spur that is dirootod lotorod. ]i!m> 
bolus heavy, the pars pondula easily seen for most of the length, without an apical 
sderito. Bulb of palpus with a heavy bilobod process, the most outer spiu* deeply 
notched, the whole process apparently belonging to the distal bulbol i)ortioii. 

Range. — U tah may bo added to tho list of states m whicli this species 
is found. 


XyBtious gosiutus, new speoies 
Figures 17, 21 

1/Lalb . — ^Total length, 6 68 mm. 

The median longitudinal light bond of the carapace anteriorly is os wide as the 
first eye row, gradually narrowing caudod to about half that width, the oepholio 
portion orange with white streaks, the posterior lighter, a creamy white semilumu: 
maculation at tho oephahc suture. Eye region bright red, tho tubercles light brown. 
Sides of the carapace a bright reddishrbrown. The int<^iment of the legs ydlow to 
orange, tho fomora and patellm of the first pour bright red, tho tibitc wiili basal and 
distal red annuls, the motatarsi and tarsi 3 r^ow; the other three paurs of logs flcokcd 
with red and white. Tarsus of mole palpus wliite above, brown blotched. 

Abdomen above bnsally white with brown or block transverse bands and streaks, 
the venter with a large bla^ spot between the spinnerets and tho pedicel. 

Carapace, 2.72 mm. long, 2.56 mm. wide, 1 36 mm. wide in front. 

Qypeal margin with siz long spmef^ the rest of the carapace sparsely sot with 
shorter ones. Carapace a little longer than brood, shorter than femur I, scarcely 
longer thou the tibia of the first 1^, dightly shortor thou the femur aud patella of the 
third leg, highest between the second and third ooxee, the width at tho front more than 
half the width at the widest point. 

Eyes of tho first row recurved, nearer to the larger laterals than to each other, 
h^es of the second row recurved, the medians smaller and nearer to ouch other 
(3.0/4.0) than to the laterals. Median ocular quudranglo longer than wide, the pos* 
terior medians slightly larger, as for apart in front us behind. Clyijous vertical, al^ut 
half as wide as the h<dght of the ocular quadrangle, equal to about twico tho diameter 
of an anterior median eye. 

The first two pairs of legs equal in length, the lust log somewhat longer than the 
third, all legs spinose. The tibiie of tho first two iioirs with five pairs of spines bonoath, 
the metatarsi of the first two pairs of le^ with fivo pairs. 



Fi9MtTR 

Fatblla 

Tibia 

Mbtatabsttb 

Tabsub 

Total 

I 

8.28 

1.12 

2 56 

2.48 

1.28 

10.72 mm. 

11 

3 28 

1.12 

2.66 

2.48 

1.28 

10.72 mm. 

ni 

2 00 

.88 

1 44 

1.28 

.88 

6.48 mm. 

IV 

2.08 

.88 

1.68 

1.44 

.88 

6.06 mm. 


Maz^b PaijFUb. — F emur of nude palpus about as long as the patella and tibia 
which ore nearly equal. Tibia with two proeeEees, the lower outer one heavy, oorved, 
the outer dorsal about as long, bluntly aided, not as heavy as the other. Cymbium 
longer than broad, laterally rounded, apically bluntly pointed. Tutaculum not 
prominent, the outer cymbial portion a Uunt process. Fknbolus with the truncus 
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block, alx}ut tho bonic width throughout its length, the pars pendulo present through 
most of tho length, tho apical sclonto missing. Bulb of the palpus with a long, hook- 
like medial and a short distal ajiophysis 

FHMALffl. —Total lojigth, 0 21 mm 

Carapace with a median longitudinal hand os wide as the first eye-row, the 
anterior portion light reddish-brown, theromninder white or nearly so, a creamy white 
semilunar streak at tho median oephohe furrow, which locks the customary dark 
maoulation. Eye tubercles and region white tiidee of the oaropooe redihsh yellow, 
with two darker bauds at each side of the median longitudinal band. Abdomen sub- 
orbicular, piukish, irrorate in brown. 

Cumpneo slightly longer than broad, highest between the second and third 
coxeo, decidedly longer than tho first femur, longer than the tibia and patella of the 
first pair of legs, longer than tho femur and patella of the third leg, the width at the 
front somewhat wider than half the grcai^i width. 

Eyes of the first row recurved, the medians twice os far from each other as to the 
laternJs which m‘o over twice as largo Posterior row of eyes recurved, tho medians 
smaller and nearer to eaeh other than to the laterals The median ocular quadrangle 
wider than long, the eyes near o<iual, the width m front only slightly wider than behind 
(6.0/1) 5) Clytious vertical, not as high us the height of tho median ocular quadrangle, 
about two and onc-lialf times the diameter of an anterior median eye 



Fbmou 

Pathlia 

Tibia 

Mbtatarstts 

Tahsus 

Total 

I 

2 40 

88 

1 81 

1.00 

88 

7 00 mm. 

II 

2.40 

.88 

1 84 

1 60 

.88 

7,00 mm. 

in 

1 02 

80 

1 36 

.88 

80 

5.76 mm. 

IV 

2.00 

80 

1.14 

1.20 

80 

6.24 mm. 


Fhmalb Etioynum. — much broader than long, anteriorly flattened, 
laterally rounded, posteriorly somewhat flattened. Median septum very brood, 
widest in front, irith the lateral mctensions turned up (vontrnd), forming two block 
ohiiuious ndges (closely resemiiluig X. locuplea Keyserhag). The openings of the fer- 
tilisation canals uiipeor ns two black sputs much nearer the vulva than to the genital 
furrow. Tho atriobursal uriUces are located at each side of the median septum and 
tho heavy tubolike ridges homewhiit fill that portion of the atrium 

Hancjk.- MaU* holotypo, roiiiale allotype, and paratypes of both 
floxcR from IjUIo (Viltouwood C^anyon, Salt Lake City, Utah, swept 
from the wild niso, July 17, 1929 (Gertach); fermdo and male paratypes 
from Zion National Park in southern Utah, July 4, 1931 (Gertsoh). 
Types in tho coUeotion of tho University of Utah; paratypes in The 
American Museum of Natmal History. 

Tliis sxiecica is closely related to Xyfdicua locuplea Keysorling which 
is found in the same locahty, but it can be separated by differences 
in the eye relations, by the proportions of the apophyses on the bulb of 
the male palpus, and characters in tJio epigynum best shown by a figure. 
KeyserHng’s species is a heavier spider and lacks the normal long spines 
on tho pars oephalioa. 
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Xygticus apacheons, now npccies 

Ji'ifirure 24 

PHMAiiB — ^Totnl IcnRlh, 8 08 mm. 

TnteRumoni of the oephaJothoriix white to yellow, the carapnoe with n bronfl 
median longitudinal white bond tho width of the first row of cyoe, irainiieiilati', tho 
customary black mnculation at the cephahe suture absent. Eye tulierclcfl anil oyo 
region white. The sides of the oarapaoe light brown, two large black s])otH near the 
margms bohind Int^ment of the legs white, tho first two pairs only markeil faintly, 
tho last two pairs, espocially the femora, blotched m brown and with some creamy 
white moculations. Abdomen yellow, with a median white band on the dorsum, from 
which extend four transverse streaks on each side, below which are con'OHpunihng 
block streaks. Venter creamy white with brown markings 

Carapace, 3 28 mm long, 3 12 mm. wide, 1 84 mm in front. 

Cepholothorax lacking the conspicuous long spines of other species of the genus, 
the eye region practically smooth and with only short spines, the margin of tho clypous 
with the customary seven or eight long spines pro]cotmg over tho ehchoonn. Caraiiaco 
dightly highest between the second and third ooxin, anteriorly very gradually sloping 
to the eye region, posteriorly abruptly falling to the margm, shghtly longer thiui broiul, 
about as long as femur T, shorter than the tibia and patelln of the first log, longer than 
the femur and patella of the third leg, the width at the front more than lialf of the 
greatest width. 

Eyes of the first row recurved, the mcdiaus less thou half os largo us the laterals, 
to which they are nearer than to each other. Eyes of the second row recurved, equi- 
distant, the medians more than half as large as the laterals Median ocular quadrangle 
only slightly narrower m front, wider than long, tho medians (antonors) slightly 
smaller. Clypeus not quite as high as the height of the median ocular quadrangle, 
equal to about three times tho width of on anterior median eye. 

with few spmos, tibia I and 11 with six pairs and a single uniiairod below, 
the metatarsi of these legs with five puim beneath. 



Fsmur 

PATBLIiA 

Tibia 

Mibtatarsus 

Tauuh 

TOTAIi 

I 

8.20 

1 30 

2.72 

2 18 

1.12 

10 68 mm. 

II 

3 20 

1 30 

2 72 

2 18 

1 12 

10 68 mm. 

m 

2 10 

SO 

1 00 

00 

88 

0.‘10 nim. 

IV 

2 40 

80 

1 06 

1 20 

.88 

0.94 mm. 


Epigtnum:. — ^Vulva broader than long, the anterior margin stnughl, the lateral 
margms straight, divoiging book at im obtuse angle, the posterior margin roiuuled. 
Median lougitudmnl septum broadly joined to tlic margins, cuudally narrowed, tho 
lateral septal margins revolved into a black chitinous tubular ridgo on oaoh side. 

Female holotype from Blonding, Utah, April 17, 1928; female puraiy]>e from 
Texas (Cornell Collection) and from Grand Canyon, Anisoua, north rim, July, 1031 
(Gertsoh). Types in the collection of the Univeorsity of Utah; paratypos in The 
American Museum of Natural History. 

This interesting species differs from all others of the genus in being 
devoid of the conspicuous long spines on the pars cephalica. It is closely 
related to Xysticxia locuples Keyserling, X. gosiiUus, new species, and 
to other undescribed forms that possess this tsrpe of epigsmum. 
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AN ANNOTATIilD CATAI.OGUE OF THE HYRACOIDEA IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY, WITH A 
DESCRIPTION OF A NEW SPECIES FROM THE LOWER 

CONGQi 

Bt Robbrt T. Hatt 

The preparation of an extended report on the Hyracoidea collected 
by the American Museum Congo Expedition has led to a review of the 
species of hyraxes represented in this museum. As certain observations 
made during this study would be somewhat irrelevant in a Congo report 
they are hero given earlier pubhcation, together with a description of a 
hitherto unrecognized rock hyrax collected by the Congo Expedition. 

In the recognition of but a sii^e genus of hyraxes I have followed 
Thomas, as speoios discovered since the time of his revision (1892, Proc. 
Zool. Soc., London., pp. 60-76) have only tended to strengthen his 
conclusion that every degree of gradation between characters of the 
genotypes of Procama, IleteiohyroXf and Dendrohyrax is to be found in 
some form. 

It is a pleasure to thank the authorities of Field Museum of Natural 
History and the United States National Museum for the loan of speci- 
mens in their collections, and to acknowledge my appreciation for the 
helpful suggestions of Me&brs. H. E. Anthony and James P. Chapin. 

Frocavla oha];dni, now species 

Ttfu. —American Muneum of Natural nistory, No. 68800, American Museom 
Congo Exi)odition, No. 7002, adult (Stage YIIl) female, akin and skeleton in good 
condition. Collected on the sununii of Txiadi HUl, five kilometers southwest of Matadi, 
Bob Congo Dwlrict, Docombor 27, 1014, by James P. Chapin. 

GaiNURAL OuAKAOTJiKs. — ^A pnl<M*olored rock hyrax with a weU-morked light 
yellow dorsal spot. It approaches the typical members of the HeterohyicuB group in 
its bniohydont promolars and molars, the open orbits, the early dosure (rf the parietal 
and interparietal sutures, the wide separation of the temporal fosse, and the double 
rooted PMi. It dilfers from the typical heterohyraoes in its large size, long muzzle, 
flat dorsal profile, highly devated basisphenoid, and in the mammary formula, whioh 
is 0-2=4. 

Dbscbxftion. — Pelage coarse, the hairs diort. The guard haicB of the book 
measure about 24 mm- in length The general color of the back is near drab (cdor 
nomendaturo of* Ridgeway). The color over the head is darker than that of the back 


iSoumtifile roBolta of the Oongo Expedition. &funmaIocr, No. 12. 
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and hiiH a iaiul tawny wjtfh overlying the area Above the eyes is a broad band of 
light gray The chocks and sides are hghter than the book, but rather shnriily deniar< 
eatod from the belly, which is tawny yellow wnsliwi with light oehraeeous over the 
chin and throat. Insi<le the ears is a small patch of light yellow hairs The outer 
surfaces of the couchie are covered with lioirs the color oi those in the inlernuricular 
region. Behind the oar is a lightor, grayer patch. The visiblo iiortion of (h(‘ dorsal 
spot IS about 60 mm long and 10 mm. wide. Terminally its hairs arc a pale olive- 
buff, basally they ore white The hairs of the lore and hind Icet sluulo into a light 
gray. 

The individual fur hairs of the anterior half of tho book ore a natal brown for 
their basal half. The shaft changes to a wood brown, then to another narrow bond of 
natal brown There is a pale olive-buff subterminal ring, 8 mm broad, and a block 
tip. On the posterior port of the book the fur differs in that the basal half of t he back 
18 a light bruwnish-drab. 

The skull is long and narrow, particularly m the nasal region. Its dorsal profile 
is very nearly straight from tho middle of tho porietals to tho tip of tho nasals The 
occiput is moderately narrow. The temporal fossse do not extend beyond the level 
of the antenor cud of the supraoccipitol and they remain widely seimrato from each 
other. The diastema is very long for a rock hyrax, about equalling tho Icngt h of tho 
premolar series The cheek teeth are brachydont and narrow and the tootli-row very 
lightly bowed outward The bosisphenoid and basioccipitul slope shnriily down to 
their common suture which thus hes across a high eminence. The hu'rynuil bone 
extends forward along the moxillonasal suture for about 3 mm. Its process is os 
broad at its base as is the lacrymol bone. The lacrymal foramen is iieripheral 

PARA.TTPB. — ^American Museum of Natural History, No. 63801, juvenile (Htage 
V) female, skin and skull. This specimen was collected the same day and in the same 
place as the type. In color it agrees closely with the adult specimen, and in cranial 
characters shows only a few age differences. The parietal and interparietal sutures 
are already dosed. 

MsASunsMBiNTB 07 THB Typb. — Collector’s measurements of tho aniungl in the 
flesh: total length, 430 mm.; tail, 10; hmd foot, 00; oar from notch, 30. HkuU 
measurements: greatest length, 96.0; oondylobasal length, 04.0; length nasal suture, 
22.0; frontal suture, 30,6; zygomatic breadth, 60.3; postorbital breadth, 26.7; 
greatoet breadth nasals, 21.0; least distance between lacrymal and molar, 4.7; 
height promaxilla, 11.8; length premaxillin, 22.0; closest approximation of temporal 
fossa, 12.2; temporal fossa to oociput, 8.6; skull height, 31.0; broadtli iialnle inside 
M^, 16.8; diastema, 16.2; width PM^ 3.8; width M^, 6.8; height M‘, 2.6; length 
PMi, 3.4; length upper PM-M series, 32.0; length mandible, 84.7. 

Procavia chapini is not dosely related to the neighboring Angolan 
hyraxes. From the coastal species, Procavia welwitschii, it differs in 
aU the respects that separate it from oth^ members of the capensia 
group. The inland Angolan species, P. hocagei, differs greatly from 
chapini in color and character of the fur, which in the Angolan species is 
long and luxuriant. In cranial characters there is greater r^mblance, 
both species bearing the stamp of the Heterohyrax group. The chief 
differences lie in the smaller size, broader teeth, proportionately broader 
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skull, elevated supraorbital ridges, shorter snout, and flatter baMcraniuin 
of bmigei. 

Procavia chapini combines pelage, cranial, and niastologieal char- 
acters m a manner hitherto uiireportcd for any other species, and for 
this reason it is given full specific rank. 

Hyraxbs in the American Museum Collections 
Procavia capensls (Pallas) 

Cooia capensts Fallas, 1767, Spied. 2kK>l., faso. 11, p. 16 

Four skins, four skeletons, four skuUs, and one in alcohol, from 
various sources; locahtios unknown. 

It IS possible that some of these represent P. habeasinicua, from 
which, it appears, P. capenaia cannot be differentiated in juvenile skull 
stages. 

« 

Procavia capensis eapesuds (Pallas) 

Cape Colony, George District, Zebra: one skin and skuU; T. S. 
Heyns, collector. 

Cape of Good Hope: one mounted skeleton, on exhibition. 

Procavia capensia natalenaia Roberts 

Procceoia wpenm nofolensw ItoBaaTS, 1924, Ann. Transvaal Museum, X, part 
2, p. 76. 

Natal, Pondoland: one skin with skuU. 

Natal: three skins with skeletons; B. N. Bridgman, collector. 

The spcchnen from Pondoland, a half-grown individual, is peculiar 
for the broad band of dark hair crossLog the throat, and for the reduced 
size and sharp definition of the white areas of the under parts. 

The four skulls, all young, show remarkably large parietals for 
members of the capenaia group. The parietal of one Stage V skuU was 
15.6 mm. broad and 11.2 long. 

Procavia capensis coozobsi Roberts 

Procaoia capensia coombsi Roberts, 1924, Ann. Transvaal Museum, X, part 2, 
p.76. 

Southern Rhodesia, Mataboleland, Gwanda: one skin with skull; 
R. Douglas, collector. 

Transvaal, Pretoria district: one skin with dcuU; A. Haagner, 
oollector. 



4 


AMERICAN MUSEUM NOVITATES [No. 694 


Frocavift welwltsohil (Gray) 

Eyraa wdwU^chn Gbat, 1868, Ann. Mof;. Nat. ITisi., (4) I, p. 48. 

Angola, Hanha: one skin with skull; n. Lang, collector. 

Angola, Mossamedes: two skins with skulls; IT. Jjflng, collector. 

Angola, Pico Azevedo: one skin with skull; 11. Lang, collector. 

All of these skins have a conspicuous light spot over the eye and 
numerous well-defined black sp>ols distributed over the bock and Banks. 
These black patches lie immediately behind the long vibriBsse-Hko hairs 
that are scattered over this region. 

Prooavia butlerl Wroughton 

Procaoia hdleri WBOTjaHTON, 1911, Ann. Mag Nat. Hist , (8) VI El, p. 461. 

Sudan, Jebelein; five skins, two skeletons, three skulls, two in 
alcohol; H. E. Anthony, collector. 

Procavia sdoana (Gi^ioh) 

Hyraa eeioanus Qigliou, 1888, Ann. Mus. Genova, VI, p. 21. 

A ddn with ^eleton of a hyrax once living in the Now York Zofilogi- 
oal Park may be referred to this species. The exceptionally great extent 
of the black dorsal spot, enormous body size and great diameter of the 
teeth are in marked contrast to hyraxes of the capensis group. 

Procavia syriaca (Schreber) 

Hyrax ayriacw SoHioiBaB, 1784, ‘SAugethieire,’ PI. ocxl-B; 1792, idem, VI, p. 
923. 

Syria: one skull and two juvenile skeletons without skulls. 

Prooavia alpini (Gray) 

Hyrax alitini Gbat, 1868, Arm. Mag. Nat. Hist., (4) I, p. 46. 

Abyssinia, Walamo, Lake Abaya: one skin with dcull; T. D- 
Carter, collector. 


Procavia alpini minor Thomas 

Procavia dbyumica minor Thomas, 1892, Proo. Zool. Soo., London, p. 66. 

Sudan, Red Sea Hills, Khor Sabat; one akin with skull; H. E. 
Anthony, collector. 

This specimen, a female with the third molar worn down almost to 
the oingulum, was measured by the ooUeotor as follows: total length, 
476 mm.; tail, after skinning, 28; foot, 65. 
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The crnniol measurcinonta nre: ftroatest length, 79.5; condylobaaal 
length, 77.3; zygomatic breadth, 14.5; length nasal suture, 18.3; length 
upper diastema, 7.5; length prcmolaMuolar senes, 33 3, breadth M^, 
6.7. 

Procavia mockinderl ixiacklnderi Thomas 
Procavia inackinderi TnoMAfl, 1900, Proc Zool. Soc , London, p 176 

Kenya Colony, Mt. Kenya, alt. 14,500 ft.: two skulls and other 
skull fragments; J. P. Chapm, collector. 

One of these pick-up skulls is that of an extremely old individual in 
which a necrotic condition of the left half of the mandible was associated 
with loss of the lower incisors and consequent overgrowth of the upper 
incLsors. The snioot hly worn tips of these, at the points where they would 
have encountered the skin, attest th.al the animal remained alive long 
after tlie nonnul feeding process had become impossible. 

Another donbil anonuily cncounteretl in one of the fragments is an 
extremely deep groove in the mcilian surface of the right upper incisor. 
The back of tho alveolus of tJiis tusk is oxpose<l and shows that this 
groove at tho growing root is occupied by a thin sheet of bone. The left 
upper incisor, also in place, has no counterpart of this groove. 

Procavia mackinderi aelotes Osgood 
Procavia mackinderi zelotes Osoood, 1910, Field Mub. Nat. Hist., Ziool. Ser., X, 
No. 2, p 5. 

Kenya Colony, Kijabe: two skins with skulls and incomplete 
skeletons; H. Lang, collector. 

Konya Colony, Kidong Valley, Quarantine Station: three skins 
with skulls; J. P. (Jhai)iu, collector. 

The series examined, including tho type and thi-ee poratypes of 
zdolcH, and other Hiiocimens fixini tiio Field and National Museums, has 
shown that Procavia mackinderi zelotes and Procavia jackaoni axe not 
representatives of difforont species, but that they grade one into the 
other to such an extent that many specimens from tho Rift Valley in the 
region of Naivasha cannot strictly bo assigned to one form more than to 
tho other. 

Respective of tho inlcrgradation of jackaoni and zelotea it may be 
noted that in essential cranial characters there is the following assort- 
ment: 

Closed orbits are found only in the type of zelotea (from between 
Naivasha and Kijabe) and in specimens from Kijabe. 



6 


AMERICAN MUSEUM NOVITATES 


[No. 594 


Temporal foRsae extended to occipital pLine ni*c found in adult 
specimens from Kijabe, in the type of zchtrs, and in sp(‘ciinenH from tlio 
Kidong Valloy and Niiivaslia. They arc not so elongated in Hpociniciifl 
from hlbnentcita. 

The short, broad tyiie of skull with sliort diastt'ina is (‘neountered 
at Kijabe, in the typo of zdotea, and in specimens from tlu* Kidong 
Valley and Loita Plains. Elongated skulls with long diastema arc found 
at Naivasha and Elmenteita. 

Flattened frontnls with raised supraorbital ridges are charaet eristic 
of the type of zelotes and specimens from Kijabe, the Kidong Valley and 
Loita Plains. An arched frontal is found in specimens from I'lhnenteita 
and Naivasha. 

The temporal fossse of the typo of zelotea and specimens from Ki jalic, 
the Kidong Valley, Loita Plains and Lake Naivasha approach to fonn 
a small sagittal crest, whereas these fossm in spocmicns from IClnienteita 
remain widely separate. 

The molariform teeth of zelotea type, and specimens from Kijabe, 
the liidong Valley and Loita Plains are broader than those in specimens 
from Naivasha and Elmenteita. 

In characters of the pelage there appears to bo no consUmey, for 
while specimens from the Kijabe-Kidong region average somewliat 
redder than those from the region of Elmenteita, individual specimens 
in each group resemble individuals in the other so perfectly that no 
distinction is possible. 

Hyraxes of this group from Mt. Tjololokwi jind tho Pimiath(‘ liiver, 
referred by Hollister (1924, Bull. 99, U. S. N. M., p. 140) to zvbtca, are 
different from their neighbors to tho south and west in a consiHiently 
lighter gray color and sligliUy greater skull size, but not diffonuit (uiough, 
perhaps, to justify nomenclatorial distinction. 

A peculiarity exhibited in a young specimen (Stage VI) from Ijoko 
Naiva^ (U. S. N. M. No. 162826) is the obliteration of tho intcri)ariotal- 
supraoccipital suture. Because in other characters it agrees with other 
representatives of the machnden group, it doubtless is but a variant of 
this species. 

The specimens from Kijabe were mentioned by J. A, Allen in his 
report on the mammsls of Ihe TjSder Expedition (Bull. A. M. N, H., 
XXVI, Art. 12, p. 166). Here the older of the specimens was assigned 
to Prooavia jcuiksoni, the other to Procama Irucei. 
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Procavia mackinderi jatdcsoni Thomas 

Ptoaimajarksom TnoMAS, 1900, Proc. ZooL Soc , London, p 176. 

Konya Colony, Dllmcnteita: three sldna with skulls; H. Lang, 
collector. 

Konya Colony, Solai: one skm with skull; H. Lang, collector. 

The specimens from Elmenteita are those referred by J. A. Allen 
{loc. cit.) to Procavia hrucet, and that from Solai (between Ravine and 
Lake Hannington), doubtfully assigned to the then little-known P. 
emirn. Although this Solai hyrax is too young (Stage V) to floake iden- 
tification certain, the general agreement in skull characters and the 
proximity to tho tirpe locality of jackaom lead me to consider it a color 
mutant of that race. 

An East African skm without skull, collected by Paul J. Rainey, 
but othorwifao without data, is tentatively referred to this form 

Procavia znatschiei Neumann 

Proeaxia inatach%ei Nsttmann, 1000, 2!ool. Jahrb., Syst., XIII, p. 555. 

Tanganyika Territory, Mwanza, Sagayo: nine skins and twelve 
skulls; A. Loveridge, collector. 

Tanganyika Territory, Mwanza, Shandwa: six skins with skulls; 
A. Loveridge, collector. 

Eighteen of the twenty specimens mentioned in the Loveridge 
report (Proc. Zool. Soc , 1923, p. 739) under the name of “Procama hrucei 
matschiei” were the above listed specimens, whereas the two others were 
Procavia hrucei victona^jansss. It is not surprising that Mr. Loveridge 
did not recognize tho presence of two distinct species of h 3 ^rax in his 
ooUootions made in the Mwanza district, for superficially they bear striking 
resemblance. Though the skulls of these two species are totally different 
in size and characters, one being typical of the smaU-toothed Iletero- 
hyrax group, the other of the lar^toothed Procavia, their skins are 
easily confounded. However, they may be distinguished by their dorsal 
spots. In P. matischiei this spot is broad, and there is a naked area of 
skiTi in its center. In P. brucei victoria-njanaa, on the other hand, the 
hairs of the dorsal spot cover a narrow, linear area in which there is no 
bore spot. 


Procavia lopes! Thomas 

Procaoia lopesi Thouas, 1907, Ann. Mag. Nat. Hist., (7) XIX, p. 520. 

R fllgian Congo, Upper Uele, Aba: twenty skins with dcuUs, five 
skeletons, one fetus in alcohol; H. Lang and J. P Chapin, collectors. 
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Belgian Congo, Upper Ucle, Faradje: one c>kin witli Hknll; [1. Ijiing 
and J. P. Chapin, collectors. 

Belgian Congo, Upper Uele, Vankerckliovenvillc: one skin with 
skull; ,). P. Chapin, collector. 

A full report of this series wiU appear in a forthcoming bullelin. 

Prooavia erlangeri coznata Braucr 

Prooaoia erlang&i eomata Bbaudo, 1017, Sitz. Ber. Gesell. Natiirf. PYeundo, p. 

802. 

Abyssima, ten miles south of Harrar: one skin with skelelon; T. D. 
Carter, collector. 

Abyssinia, Harrar: two native skins; T. T). Cai’tor, collector. 

Abyssinia, Harrar, Dokgou: one skin with skull, one fetuH m 
alcohol; B. Brown, collector 

Mr. Carter tells me that the black-headed hyrax which ho shot south 
of Harrar was in the same rock pile with the spccunenh of Prt>ravi(t bnicei 
hararemiH that he collected the same day. 

Frocavia brucei hararenBis (Braucr) 

Heterohyrax brucei hararensU BaAXjQB, 1917, Sits. Ber. Oonell. naturf. Frt'undo, 
p. 297. 

Abyssinia, ten miles south of Harrar: seven skins with skulls; 
T. D. Carter, collector. 

Abyssinia, Harrar: one skeleton; B. Brown, collector. 

The specimens collected by Mr. Carter are possibly from the same 
rocks as the type and paratypos of Braucr, since, as ho states, the speci- 
mens wore taken in the rooky area nearest Harrar. Brauor’s dewiription 
applies well to the specimens, except for diastema length which is given 
as 14.7 to i6.f3 mm. and which in the scries at luind docs not exceed 9.5. 

Prooavia bnioei boraaa Lonnberg 

Procaoia brucei borana LomfSTma, 1012, Ann. Mag. Nat. Ilitit., (8) IX, p. 06. 

Kenya Colony, Archer’s Post: two skins with skulls; lOjisttnan- 
Pomeroy-Akeley Expedition. 

Prooavia brucei maoulata Osgood 

Procaoia brucei vMculata Osgood, 1910, Field Mus. Nat. Hist., Ziool. Ser., X, 
No. 2, p. 6. 

Kenya Colony, Lukenya Hills: nine skins with skulls, tluee 
alcoholioa^; Eastman-Pomeroy-Akeley Expedition. 

ijn the ooUertionB of the Deputment of Compuattye Anatomy, A. M. N. H. 
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Kenya Colony, Sultan llaniud: two skulls; J. L. Clark, collector. 

The bcrics of topotyiies colleclod by the Eastman-Pomcroy-Akeley 
Expedition is inion'sting in tbo bearing that it has on the contested 
status of Osgood's race. These spednions wore collected in May and 
Juno, the typo, and presutnably ihe paratypes, in December. In two 
things tlie American Museum specimens are not accurately characterized 
by the type deHcrijDtion. Osgood states that the dorsal spot is almost 
entirely pure white, whereas in the series that I have examined there 
is a strong cinnamon clement in the dorsal spots of most specimens. 
Further, though the describor noted a strong black spotting of the back 
in his specimens, no trace of such spotting is seen in the present series 
except one very old male with greatly worn teeth. 

Procavia brucel vlotorla-njansae (Brauer) 

Ilderohyrnx hrued virht M-njansoi Bbaubb, 1017, Sitz. Ber. Qesell. luturf. 
Freundo, p. 209. 

Tanganyika Tenitory, Mwanza, Sagayo: two skins with skulls; 
A. Ix^vcridgo, coUoctor. 

Tanganyika Territory, Mwanza, Shondwa: one skin with skull; 
A. Loveridge, collector. 

As noted in this list, under the hemUng of Procavia maiachiei, the 
collector confused the two rock hyraxes of the Mwanza district and 
reported them under the composite name '^Procavia hrucei matschm." 

From its nearest relative to the south, P. h. ‘pnUunUn, this race 
differs strikingly in the following external characters: 

1. — In victmia-njanHa' tho dumun of tho bind feet is dark and grizzled; in the 
southom race the area is silvery white. 

2. --In victoiia^njanaa tho holly is yellowish white; in the contrasted form it is 
white. 

3. — ^Tho crown is rufous m P. b. vidmornjanav, whereas in priUuoUzi it is usually 
a darker shade of the book colur, 

4. — There is no oouspicuous superciliary spot in victoricHyanax, whereas in the 
southern race there is a largo, avolloneous suporolliary spot. 

Procavia brucel prlttwltzi (Brauer) 

Beterohyrax brueei pritlwUei Bda.xtbb, 1917, Sitz. Ber. Gesdl. natuif. Freunde, 
p. 299. 

Tanganyika Territory, near Itigi, Gwaos: one skin with skull; 
A. Loveridge, collector. 

Tanganyika Territory, Dodoma, Mahaka: three skins, two skulls; 
A. Loveridge, collector. 
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Tunganyika Territoi’y, Mkalaina, Mttili’s: one akin with Hkull; A. 
Lovericlfte, collector. 

Tanganyika Territory, Lake Rukwa: one Hkiill; (\'ipt. 'lVr])ioh, 
collector. 

Tanganyika Territory, Singida, Mjengo’s: six skins, five skulls; 
A. Loveridge, collector. 

Tanganyika Territory, Singida, Poona: one skin with skull; A. 
Loveridge, collector. 

Tanganyika Territory, Tabora: one skin; A. Loveridge, collector. 

Tanganyika Torritoiy, Tindi (between Mwanza and Tabora): 
two skins with skulls; F. G. Camochan, collector. 

Tanganyika Territory, locality not known : two skins ; A. Loveridge, 
collector. 

The specimen from Lake Rukwa, thougli a topotypo of Ilcterohyrax 
mumnm ntkwaeyisiti Brauer, appears to be referable to the smaller form, 
represented so well by the Loveridge collection. 

It is interesting to note that in both Procavia b. jyrittioUzi and P, h. 
victoria^anssB the parietal suture closes later in life tlum it duos in 
other members of the Ileterohyrax brucei group {cUbipcs, borana, hararenr 
sis, maculata) remaining open over the anterior third of its course in some 
specimens of Stage YlII. 

Procavia lademannt (Brauer) 

Seterohyrax lademanni Bbaxtbu, 1017, Sits. Ber. Gesdl. nnturf. Froundc), p. 208. 

Tanganyika Territory, Maripindi’s (a village about one day's march 
north of Mt. Rungwe): two skins with skuUs; R, Boulton, collector. 

The two specimens are in Stage III. The numimaiy formula of 
1 — 2=6, the fused parietals and interparietal, the supraoccipitnl i)attem, 
are characteristic of a Ileterohyrax P The orbits, though yet ojk'h, are 
so nearly closed that one may presume closimi in the a<lult. nie fur 
character resembles that of the dendrohyraccs more tluui it docs the 
typical hyraxes. 


Procavia chapini Hatt 
Described on p. 1 of this paper. 

Belgian Congo, vicinity of Matadi: two skins with skeletons, 
two embryos in alcohol; J. P. Chapin, collector. 
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Procavla bocasei (Gray) 

Byiax hoeagri Gbat, 1800, Ann. Mng. Nat. Iliat., (4) III, p. 242. 

Angola, Bengucla, Chitau: one native skin; H. Lang, ooUector. 

Angola, Benguela, Ijutmbole: one skin with skull; C. P. Chapman, 
collector. 

Angola, JluUa, Lubango: one skull and two embryos in alcohol; 
H. Lang, collector. 

The mammary formula in a very young individual is 0 — 2=4 or 
possibly 1 — ^2=6. 

Procavia adolfl-frlederlci Brauer 

Proemna (Dondrohytax) adalJirfticdcTiei BBAtraa, 1013, Sitz. Bar. OeBoIl. naturf. 
Freunde, p. 132. 

Belgian Congo, Central ICivu volcanoes, Kabara, 11,000 ft.: one 
Rkin with skuU; J. P. Chapin, collector. 

Belgian Congo, Kivu District, near Kibati, 6500 ft. : one akin with 
skull; J. P. Chapin, collector. 

Belgian Congo, N. slope of Mt. Karisimbi, 11,100 ft. : one skin with 
skull; J. P. Chapin, collector. 

The Kabara specimen (Kabara is a site on the saddle between Mt. 
Mikeno and Mt. Karisimbi) is virtually a topotype of Procama {Hetero- 
hyrax) helgei Ix)nnberg and Gyldenstolpe, and agrees with the descrip- 
tion of this species in every particular. However, three specimens in the 
Field Museum, collected by Edmund Heller at Kisolo (western Uganda, 
between Hutshuru and Kabale) would appear to bridge the gap between 
helgei and adolfirfriederici, with which the describers of the &rst do not 
seem to have made comparison, the subgenerio assignation of Brauer’s 
species being somewhat misleading. The mammary formula of this 
species is 1 — 2=0. 

Frocavla adametel zenkerl Brauer 

Procaoia adameisA eenkeri Boaubb, 1914, Sitz. Ber. QeselL naturf. Freunde, p. 88. 

French Congo, Karogoua Koudou: one skin; A. Baudon, coUeotor. 

Cameroon, Edea: one skull; Gorloff, collector. 

Procaida eminl (Thomas) 

Dendrohyrax emiin Thomas, 1887, Ann. Mag. Nat. Hist, (6) XX, p. 440. 

Belgian Congo, southern Uele, Akenge: three sidns with skulls; 
H. Lang and J. P. Chapin, collectors. 

Belgian Congo, Ituri, Avakubi: one skin with skull; H. Lang and 
J. P. Chapin, collectors. 
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Belgian Congo, Ituri, Ganiai^iCiu: four nkinH with Hkullfl and one 
dcolcton; H. Lang and J. P. Chapin, colloctora. 

Belgian C'ougo, Ituri, Mcdjo: five akins with Hkullfl, Hk(‘lo(onH, 
a gravid uterufl and Homo vifloora in alcoliol; 11. Ling and .). P. Chapin, 
collectors. 

Belgian Congo, Etmi, Ngayu: one skin with flkoloton; II. Lang and 
J. P. Chapin, collectors. 

Belgian Congo, Uele, Niangara: three skins with skulls and one 
skeleton; H. Lang and J. P. Chapin, collectors. 

Belgian Congo, southern Uele, Niapu: twenty-one skins with skulls 
and one skeleton, 3 fetuses in alcohol; H. Lang and J. P. Chapin, 
collectors. 

A study of thifi fine series will be published in the mport on the 
Hyracoidea collected by the American Museum Congo Expedition. 

Procftvia exaini latrator Thomas 

Procavia emini latrator Thomas, 1010, Ann. Mag. Nat. llisl., (8) V, i>. 285. 

Belgian Congo, middle Congo Eiver, Bolobo: one native skin; 
H. liung, collector. 

Belgian Congo, middle Congo River, Lukolela; one mitive skin; 
J. P. Chapin, collector. 

Procavia ruwenzoril Neumann 

Procavia ruvxjvtorii Nhxtuahn, 1002, Proc. Zool. Soo. London, 1002, II, p. 148. 

Belgian Congo, West Ruwenzori, Bugongo Ridge, 8960 ft.: one 
mandible; J. P. Chapin, collector. 

Uganda, Eaflt Ruwenzori: five skulls and fourteen inandiblcs; 
Carveth Wells, collector. 

Procavia tcrrloola sChusteri (Brauer) 

Dendrohyrax', erriceda achuatari Boau&b, 1017, Sitz. Bor. GohoU. niiturf. Ih:eiuxdo, 

p. 206. 

Tanganyika Territory, Uluguru Mts.: five skins and skulls; A* 
Loveridge, collector. 

Procavia crawshayi Thomas 

Procavia {Dendrohyrax) eraw^yi Thomas, 1900, Proo. 2!ool. Soo. London, p. 178, 

Kenya Colony, Mt. Kenya: one skin with skull -and partial skele- 
ton; H. Lang, collector. 

Kenya Colony, Nyeri: one skin with skull; F. G. Camoohan, 
collector. 
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Kenya Colony, Kijabe: one skin with skull; H. Lan«, collector. 

Kenya Colony, Kikuyu Escarpment, above Kijabe Station: four 
skins wilKout skuUs; A. J. Klein, collector. 

Kenya ('olony, locality unknown: one skeleton and sixteen skulls; 
A. J. IGcin, collector. 

The Nyeri specimen is somewhat lighter in color than that from Mt. 
Kenya, and the skins collected by Mr. Klein are darker and with a 
richer fur than either of these, but in other characters of the pelage there 
is close harmony. The series of skulls collected by Mr. Klem, for which 
all original data unfortunately has been lost, show a wide variation in 
sutural details of the occipital and parietal regions, but these seem to be 
fortuitous and in all probability evwy skull may be referred to crawshayi. 

Prooavia crawahayl ladkipia (Bollman) 

Dendrohyrav cramhayi laiktpia Dollbcan, 1911, Ann. Mag. Nat. Hist., (8) 
Vin, p. 131. 

Kenya Colony, Uosin Gishu Plateau, 6000 ft.: four skms with 
skulls; Jenneas Richardson, Jr., collector. 

Kenya Colony, Nzoia Plateau, Cheringani Hills, 8700 ft.: one skin 
with ^uU; Jenness Richardson, Jr., collector. 

These hyraxes, though differing in a few respects from the type 
description of P. c. laikipm, appear to be referable to that race. The 
skins bear a striking superficial resemblance to P. hettoni, but in the skull 
and in the character of the dorsal spot are very dose to crawahayi. 
Unlike crawahayi the orbits of these specimens are not completely dosed. 
These are the liyrauxos that were referred to Dendrohyrax bettoni by Dr. J. 
A. Allen (Bull. A. M. N. IT., XXXIIT, Art. 26, p. 340) in his report on 
the Rainsford-RLchardson ]Oxi)cdition. 

Procavla bettoni Thomas and Schwann 

Procavia hottani Thomas and BouWann, 1904, Abstr. Proo. ZooL Soc., London* 
No. 6, p. 23, (Bee also Proc, Zool. Boc., London, 1904, 1, p. 463.) 

Kenya Colony, Muthoiga (near Nairobi): two skins with skuUs; 
D. L. Sage and F. P. Matthews, collectors. 

There is a single pair of inguinal mammee in this species. 
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KOClCy MOUNTAIN BEES.— IV 
By T. D. a. Cockbbbll 

All the bees recorded below wore collected by Dr. F. E. Lutz, except 
when the contrary is specified. 

Anthophora lixfemalis (Dalla Torre) 

Utah: Eureka, May 26, June 8 and June 14, 1920 (Tom Spaulding). 
They agree witli a specimen from Claremont, CTlifomia (Baker), and 
this adds one more to the growing list of bees ranging from Cahfomia as 
far east as Utah. The species was originally described from Nevada. 
It is extremely similar to the European A. acervorum (Lmneeus), 

Anthophora xnontana Cresson 

Colorado; Elbert, Jxmo O-ll, 1922, at approximately 7400 ft., male. 

Melitoma grlsella Cockerell and Porter 

Colorado: Begnier, one female. The subfamily formerly called 
Entephniinro must bo called Mdltomlnn, 

• Ancylosceles sejuncta, new Bpedes 

Maud. — ^Length about 7.6 mm., anterior wing 5 mm.; black, with the tarsi more 
or lees rufoiie, the hind bositarsi clear chestnut>rod, with a long eiharp basal tooth; 
clypeuB very prominout, it and labrum entirely black; numdiblee dudry rufous, 
wi^out any light H{)ot; eyes gray; flagellum faintly reddish beneath; hair of head 
and thorax wlu(o; moHothorax eluning but closely punctured; metathorait dull at 
base, but beyond that iiolishod; tcguls* dark rufous; wings perfectly cl^, stigma 
ferruginous; abdomen long and narrow, shining, excessivoly minutely punctured, 
bases of tergites 3 to 0 rufous (this doubtless mostly concealed when abdomen is 
oontrootod), tergites wiUi wliite, apical hambands. 

Colorado : Regnior, Baca County, June 6-7, 1919. The hind femora 
are enormously swollen, os is usual in the genus. Ncar^ to A. mdaruh 
stoma Cockerell, from La. Paz, lower California, but easily separated by 
the hugely red mandibles and dear rod stigma. This genus, charaoteristic 
of Central and South America, is new to the United States, and its dis- 
covery in Colorado is very surprising. For an account of the genus and 
its curious history, see Entomological News, XXXII, p. 76. 
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Tetralonia lutzlanA, new bi)cci('s 

Malb. — ^I jcngth about 12.5 mm., jvntorior winR 8.0; bliick, with Ihe clyiiouB 
(squarely notched lator.vlly) and labrum liRht lomon-yellow; mandiblou rufuuR on 
outer bide of npicol luilf; nAK<'hum Toachiiig middle of H(H‘o)id tergito, dark roildiah 
beneath; bcape stoul; third antennal joint not three tiinoH length of rn'ornl, luid on 
its longest side Icfas than ouMliird length of fourth; eye's swollen, riark brown; face 
narrow, the facial quadrangle much longer than brood; mesothorax dull in front, but 
thepostenor disc highly polished, with few jiunotures; hair of heael creamy white, 
very long and abundant on cheeks; thorax above, and first tw'o tcrgilcs, with rich 
though rather pale yellowish-fulvous hair; on under side of thorax the hair is paler, 
but not white; wings hyaline, slightly gniyish; norvurcs dark brown; second cubital 
cell much over half the length of first; roourrent norvuros received about equally dis- 
tant from ends of socond and third cubital colls; hind wing with twelve hooks; legs 
ordinary, with light yellow hair, small joints of tarsi hght rod; uud-tarsi with basal 
joint (basitarsus) parallol-sided, not narrowed apically, or twisted; liiud basitorsi 
thick, much broader tlion second joint, reddened at a^icx, and furnished with long 
hairs; hair on inner side of hind basitorsi very bright femiginons; abdomen shining, 
the first two tergitcs closely and finely punctured; i elites 2 to 0 with very distinct, 
entire bonds of pale grayish hair; apical plate pamllol-Bidod, very broadly irunoato; 
sides of apical twgite with short dense yellow hair; lost stomito with a shining trans- 
verse Bulous. 

Colortido: Boulder, May 25, 1922, at approximalcly 5600 ft. Most 
nearly related to T. Upida (Cresson), but distinguMiod by tho propor- 
tions of the ontonnal joints and cubital colls, tho reddened under side of 
flagellum, and the absence of any small yellow spot at base of mandibles. 
It is also distinguished by the quite normal middle tarsi. From T. 
snoviana (Cockerell) it is known by the thickened liind basitarsi luid other 
characters. There is a rather strong superficial resemblance to the 
Chinese T. jacoti Cockerell, tho abdominal bands having quite tho some 
appearance, though jcm-o/i has only three. 

Tetralonia dilecta (Cresson) 

Colorado: Albert, June 9-11, 1922, femal(‘. 


Tetralonia oordleyl orophila Cockondl 
Colorado: Boulder, June 7, 19^, 6600-7100 ft., female, Topotype 
(Frank B. Lutz). 


Tetralonia vagabunda (CioQkercll) 

(Dolorado: Boulder, May 18, 1913, at flowers of Merietma Hnearis, 
male (M. M. Ellis). 
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Teizralozila acerba (Cresson) 

Colorado; Boulder, May 24, 1913, at flowers of Erysimum whederi, 
malo (M. D. ICIUh). 

Utah: Kuroka, May 20 and June 7, 1920 (Tom Spalding). 


Tetaalosia alriventris (Smith) 

Utah: Eureka, May 30, 1920 (Tom Spalding), female. This female 
agrees with one from lUinois, collected by Robertson I have a strong 
feeling that the two T. acerha males ought to go with it, but they are 
certainly not tho male T. atriventna of the Eastern States. The matter is 
commended to collectors in Utah; but as things now stand, the two 
species ore separated os follows. 

Fkmalbs 


Abdomen with a white Euivband on fourUt tergite, and a white spot on each aide of 
third. ... . acerha (Greeaon). 

Abdomen without white hair beyond the first tergite; a further distmotion is the clear 
red (instead of black or dark fuscous) hair on inner side of hmd basitarBL 

airivenirie (Smith). 


MAUBa 


Yellow of olypeuB not at all notched at sides; abdomen beneath with black hair, 
except near base. . . . atrivenlrie (Smith). 

Yellow of olypeus strongly notched at sides; abdomen beneath with much white hair. 

acerha (Cresson). 


Tetralonia spedosa (Cresson) 

Colorado: White Rocks, near Boulder, Jime 6, 1922, male. This 
is the true T. speciom, with fulvous hair on hind tibiae ; the variation 
giUettei (CockeroU) has this hair white. 

Emplioropsis morrlsoni (Cresson) 

Colorado: Boulder, May 26, 1922 at Pentatemon, male. 

Nomia (Dleunomia) apacha Cresson , 

Colorado: Crowley, Sept. 1, 1932 (M. T. James), female. 

Noznla (ESplnomia) triangulUera Yachol 
Colorado: Crowley, Sept. 1, 1932 (M. T. James), male. 

Nomia baker! Cockerell 

Colorado: Crowley, Sept. 1, 1932 (M. T. James). Three females; 
one is var. rufihasia Cockerell. 
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NEW ASILIDiE FROM COLORADO 

By Mauhicb T. James 


Descriptions of three now asilids from Colorado are given in this 
paper. The types have been deposited in The American Museum of 
Natural History. 


Hodophyulz, new genus 

A spociinen, whioh wan collected along a oovy-trail through a dry pasture 
in southeastern Colorado, seons so unique among the Nearctic Dasypogonins that I 
am proposing a*new genus for its reo^tion. It may readily be separated from all 
other memliors of the subfamily by the absence of pulvilli, ^e simple olaws, robust 
form, and reduced mystax. Tlie vertex, front, and face are moderately wide, their 
sides being almost parallel, only slightly convergent oppoate the base of the antennse. 
The vertex is moderately hollowed out; the ocdlor trion^e tuberculate. The front is 
thrice grooved, these grooves oonvergmg toward the bases of the antenns; one groove 
arises on either side and one near the apex of the ocellar triangle. The head is about 
one and one-haU times as brood os high. The body is short and stout; the thorax 
considerably humpod; the abdomen short, pendant, about one-half as broad as long; 
the venter is considerably oupped-in; the ovipositor ends m a circlet of spines. The 
legs are short and stout; the tihioo and tarsi are quite bristly, as in Ablautus Loew. 
The wings ore hyaline, the five posterior cells opon, and the anal cell is closed at the 
margin, 'fho wing venation rosomblos that of AUautus, to which this genus seems 
most nearly related. * 

Qbwotym. — Hodophylax ariduts, new species. 

Tlie following table of characters will distinguish Hodophylax from 
Ahlaittus. 


Hodophylax 

1. — ^Mystax confined to oral margin; face 

bare, except for moderatriy iui^ 
sparse pile 

2. — The two basal segments of the an- 

temue with only sparse bristles 

3. — ^Bristles looking on the anterior part of 

the thorax 

4. — ^Anal oril dosed and shortrpetiolato 


Ahlautua 

1. — Mystax dense and extending to 

the base of the antennse 

2. — ^The two basal segments of the 

antennse densdy covered with 
brisUas , 

3. — ^Anterior part of the thorax clothed 

with conspicuouB bairs suxd 
bristles 

A— Anal cell closed in the wing 
margin 
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Hodcqphylaz aridus, now Kpecios 
FttPP, front, und vertex ])LK*k, deiiboly eluUied with white pollen whieh 
all but eoneeids llie gnmud eolor. Oeellar trianfde with a tuft of diverKinn white 
bribtles. Antennie moderately lonn, <*ylitulri<*iil, the lirat two HOKUu'utH aubeciutil, 
reddish, each bearing ti terminal white bribtle ventrally, that ol tlie wwond by far the 
longer, being aevoral times the length of the beppueut; third H(‘ginent blaek, long, 
cylindrical, about one and one-half times tlie combined lengths of the firht and second 
segmenta, and terminating m a short, thick style whieh m turn terminates in a 
microscopic bristle. Thorax block, but the groimd eolor is almost completely con- 
cealed by brown and gray pollen, the brown t>oUen forming two dorsal stripes which 
merge behind the fauture into a large brown region ITumeri large, prominent , covered 
with brow'n pollen. Pleura, exeo])t stemopleura and pteropleura, densely gray 
pollinoso, the Btomopleurn and pieropleum bare. Triehostical lioirs long and slender, 
white, ^tellum with two pairs of white bristles latiTally. Abdomen sliiulng black; 
segments two to six incluaivo are wliite pollmuso fur the most iiart, but (be ])ullea 
ladong in spots os follows, an anterior margin and brood dorsal bond on the second 
segment; paired somicireidar spots on the third, fourth, Gfth, and sixth Hi'gments, 
these spots being joined by anterior margins on the third, fourth, and sixt h segments; 
round mid-dors^ spots on the third, fourth, and sixth segments, vaguely outlined on 
the fourth and broadly connected with the lateral semieireles and anterior nuurgia of 
the sixth, so that the entire dorsum of this segment is sliiny Pile white. Venter 
gray poUinose. Coxee shining bl«iek, white jmllinoBO and pilose on the outer surfaces; 
femora shining red, except apically, bare except aidcally and on the outer surfaces 
of the hind femora; tibise and most of tard block. Pile and bristles of legs white, 
some black bristles on the tarsi. Claws very long, slender, black. Tjcugl h, 7 mm. 

Homttpd. — Female, Crowley, Colo., Sept 1, 1932 (M. T. James). 

Deromyia oolora4ezi8i8, new HpociOH 

Similar to D. anguaHimnU Jxiow, to which it is most elosoly related. It differs 
as follows: the veins of tlio wing aro distinrtly clouded, particularly toward the apex 
and in the anal region; in the dis<‘al cell, the clouding la houvi(>st in the legion sur- 
rounding the vems; in the anal region, the veins ore bordenxl with subhyalme. The 
wing venation is variable in both species; hut in D. cohrmlcMW the veiiia elodng the 
disool and the fourth jioetorior oells meet at a decided angle, ami th(* ])etioU» of the 
fourth posterior coll, os a rule, is short or than in D. anguaiiitemh. The vittw of the 
thorax ore darker; the paler pollinoso markings of tlie alxlomen are more obsuun' and 
form bonds, rather than lateral triangles The bristles of the thoracic j}leurti and of 
the pronotum ore darker os a rule, and with an occosionnl brown bristle. Tho juilpi 
and the entire proboscis ore block; in D. angmUpennia tho palpi and the l)aso of the 
probosoiB orered. 

Traas.— Holotype, male, Gregory CaBon, Boulder, Colo., Aug. 10, 1932. Allo- 
type, female, Gregory Canon, Boulder, Colo., Aug. 2, 1982. Poratypes, three males, 
Gregory Canon, Boulder, Colo., Aug. 2, 10, 1^. All typos collected by the author. 

Proctacanthua rodecU, new species 

Length, 86 to 42 mm . Entirely reddiah brown to black, densely covered with 
S^yiah pollen, tbrou^^ which the ground color plainly ahows on the face, legs, and 
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apical scKinenls of I he abdomen in the fonuile, but which oomplotely covers the ground 
color of the thonix and of the basal abdominal segments Palpi and probosms bbick; 
palpi cloiherl with long, hairlike bnstlcs whidi, like tlie remaining vestituro of the 
head, ore pole, uhnost white. I<4rat and soound antennal segments red; third black; 
style one and ono-third times thu length of the third antennal segment, black, its 
apex white. Thorax with short, erect, Inriatlo-hko pile, which is wholly block; a 
few polo hairs at the posterior angles; ordinary bristles of thorax and scutellum, 
together with the smaller bristles in the proscutollar r^on of the thorax, white; a 
few of the larger bnstlcs of the thorax black. Pile and bristles of the pleura, ooxsa, 
and first five abdominal segments, and the pile of the femora, white; bristles of the 
femora, tibhc, and torsi block; pile of the tibiie and tarsi white, with some black pile 
anteriorly on the middle and hind tibisp and all tarsL Anterior femora red; posterior 
femora radish block; the middle ones iatermediute in color. Terminal segments of 
abdomen and gomtaliu gray pilose in the male, with short, erect, block pile, in the 
female except just before the ovipositor, gemtalia of male red; of female, black, with 
a qmte distinct, strong circlet of spines 

Ttprb. — flolotypo, female, Ro^en, Colo., July 17, 1030 (H. G. Rodeck). Allo- 
type, malei Roggen, Colo., July 17, 1030.(11. G. Rodeck) Paratypes, female and 
two males, Roggen, Colo , July 17 and 25, 1930 (H. G. Rodeck). 

This spocipR niuy be separated from all other Nearctic forms except 
P. duryi Hino by the white vostiture of the scutollum and palpi It is a 
much larger fly than P. duryi and differs from it in the color of the pile 
of the thorax and the color of the femora. The length of the vein at the 
base of the second posterior cell and the narrowing of tho first posterior 
coll are characteristic. In these respects it differs from P. mUbertti 
Maoquort, which it closely approadies in appearance. 
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OMU OV ’ AND GFRATITINE TRYPETID.® (DIPTERA) 
FUOM / i : ICA IN TOE COLLECTION OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY 

By H. K. Mtjnro 


Tlnoi*' i‘ he kindness of Mr. C. H. Curran, I have been able to 
s‘ unnamed Trypetidas in The Amencan Museum of Natural 
. - ugh the species are few, they are of much mieiest and 

seorvt; to ‘•v t^t there are still numerous species of Trypetid® to be 
diiW?iren.^ ' the African region, not to mention the many species 
d^S^Sfib'** Jnly ouc sex or on otherwise inadequate matenal The 
typ^ ol ‘ new species are m The American Museum of Natural 
fiistorj 
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laous (Chntodacufl) aathloplotis, new species 
10 of the more important discoveries among the African 
he anterior supra-alar and prascutellar bristl® are weU- 
nay be placed in Chaeiodacus, a subgenus hitherto recorded 
oriental and australasian regions. It seems to come close 
oup which includes D. (C.) ferrugtneua brymii Froggatt, 
i, and vanOiod^ Broun.^ The nearest aUy may be the last 
1 also has a single hypopleural spot, but apparently a 
,-pattern.* Both liave the scuteUum reddish centrally and 
sides, but (he Afncan species is definitely black, and has no 
lea. Oh noted by Malloch* in D. xanthodes. 

)in pohhible relationships among the onental species, two 
■'h sc'eui allied: namely, Dolcus {Daculus) oleas Gmelin and 
^acm) btguliuluH Bozzi The three differ progressively in 
ain bristles* in D. astkiopicus both anterior supra-alar and 
are present, in D. btguUulm only the latter, and in D. olese 
*nt. Both of the two latter species differ from the first in 
bird abdominal segment in the male ciliate. However, 
le points noted, the three species agree in a character that 
if more importance than the differences in chastotaxy: 


zv, fig 8. 
260 
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iiainoly, tliat tho abdominal 80p?nonts are not fuwxl, u tiu« 
moHt of ibo African Daoina*, but arc fn'c. The qncHi » i dy 
conconiH tho tdatiia of tlio Hubp;onora <»f Dacm in gonoml, i\ )», bopu 
to discuHa tliis in a fortlicoiuinK paper. 

M/ma, FiiUA.nB.~ -Ijeugth of body: male, 5.6 mm., fenmlo, 7.i) mm.,* wing, male, 
5.0 mm., fomolo, 0.H mm. Tho ihroo moloB avnilnblo nrn all murknlly smallor than 
the females, bull two rather tonoral-looking fomalos are us unuill os tho ’mules. Head, 
proportions of length, height, and width in tyi)es: mole, 7, 0, and It; female, 8, 11, 
and 13. Occiput not prominent bdiow, shining blookisli fomiginouH, orbits yellow, 
narrow above, wider below. Frons parallol-sidetl, a little narrower than an eiye, 
twice as long os wide in mole, slightly wider in female, flat witli a slight broad tubeiide 
anteriorly, bare, brownish (sometimes yellowish) femiginouH tioross vertex, ocellar 
dot lai^ shining blookirii, Bubmt(^umenlary oHnlul spnis absent in males, 
usucdly somewhat developed, sometimes strongly developed in females, as is 
oentrol area on tubercle; bristles block, two strong inferior and a single superior 
orbital; a pair of minuto hoira may roprosent tho oeollan. Ijunule ferruginous, of 
moderate rise. Antennae rather lung, about twioo os l(»ug as face, iirst two joints sub* 
equal, third three times as long as first, brown, third joint with black lip and more or 
less block, especially on outer side. Face yellow, with two large rotmded shining 
black spots, cheeks narrow, yellow, gense widor with large mibooilar brown i^t; 
palpi brown to blackish, proboscis short Thorax Rhjning black, pubeseonoe blMk, 
but antjsrior edge of pronotum boro, tho rather thin gray dust on dorsum is inienrupted 
by shimng median and dorsocontral stripes, and laterally hohind suture fairly 
y^ow, arcuate vittes. Humeri, a moderate meeopleurai striix) from top of stetnutes 
to notoploura, and a single hypopleurai spot, ydlow; bristles black, outer cervicals, 
two notopIburalB, on anterior and two posterior supra-alars, prcscutelltvr, one meeo< 
pleural present, no humerals. Soutdlum somewhat swollen (uid convex above, ydlow, 
with a broad median ferrugmou8.atTipe (a little luurowor tluvn a[K‘x); }>ostsoutellujn 
and mesophragnea black with gray dust. ITidtoros yellow. Ix^: coxa) slightly 
ferruginqus, femora yellow, front pair with a mure or less oxUmHive brown spot (m 
outer surface near distal end; front tibiee moderately ferrugiiiutiH, middle nither loss on 
distal half, hind strongly ferruginous; moiatarsi palor or ydlow, rest of ittrsi darkened. 
Wing; vmiation normal, almost Ityolino with brownish venns, stignuv light brown, 
marginal cdl pale yellow, in submorginai along ooeta a bardy porooiitiblo infuseation 
that devdops into a rather poorly defined spot on tip of thinl vein;, amU striiM not 
wdl devdoped, anal odl and re-entrant angle of anal cross-vein browidsh. Alxlomen 
large, oval, segments not fused, puboseenoe brownidi (on lighter i)artH) to blaok. 
Abdomen black on sides, with a moderate (one-third of width), median brownish stripe 
on which is a narrow median blaok stripe; both stripes widen somewhat backward, 
the black on the sides of the fifth segment tWefore being much leas. In tho female the 
sixth segment is short and concealed beneath the fifths Venter blackish; base of 
ovipositor duning ferruginous, of a peculiar shape, much like the last joint of one’s 
finger in general appearance and proportions: that is, more ex lees cylindrical, some- 
what wider than deq), and broadly rounded at apex. The lateral sutures are fairly 
pronounced and in moat of the speeimens the base of the ovipositor has become more 
or leas fterttened in drying. Almost no pulaesoenoe above, sparse below, but rather long 
and'hoirlike below apex. Length of base, 1.2 m m. 
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; <ukoli>In. l«*ri liiiuk Kjvpr, I ’ fi' H., Doc. 10, lOSO, J. P. 

('ll ,ii|, > 10 (luln, Nov. Jl, ItklO, 1 v\'() in.'ilo tiiid iwolvo fomAlo ptiTutypcB, 

, (I .‘il, I'.IMI, Kiino iltil.M 

'•tnw (Loptoxyda) lon^istyliu W'itnh'tnjinii 

‘‘u.\ -(.I , . ounoMM rroiii 1 hilwdjik, liritish StMiinliliind, Doc. 12, 1920, 
Miui Inun lintish Doc. T)-?, 1920, F.4979. 

Dacua bivittatus 

"riion* in liltlo (loubl. liuii Dnntx fKvtornliH Walker, J8G3, is the 
same as I). hnuUfitn>H liii^oi, aI(hou{>li it iiitiy bo I’ORardofl as a variety.. 
The (U(T(‘ro!M*<‘ lu‘l wo4‘n Uumo wnaiis lo bo oivly that in biviftntua the broad 
coalal margin roacla's <« Ibo iniddlo of fbo first posterior cell while in 
pcdoniliA il is (‘\:b'ri(lo<l fo 1 Im‘ fourlli vom. This cxionsion is always 
stroiif; ill Soulb Afn<*an sjiooiiiions, bal in cciilral African naitonal it 
Hceins lij (end lo !«• faint (»r uIimmiI. At the present time I have not 
sufficient iuat(‘Hal to study tli<‘ birnis mon* closidy. 

In tlie pn'WMii inalonal ar<‘ two spociiuons from Liikolela, left bank 
CoiiKo Hivor, I" 0' S., Jan. 1, 1931, J. 1*. Chapin, and one from Baiiga, 
Lilwria, Dot., l‘J2(l, in whi<*li the oxtousiou is faint. A specimen from 
Mojila, IJboria, Dot. 31, 1920, is (oiauid. 


Daous ebinmeuB Beszi 

One spcsdinon, Lukolola, loft bank Congo River, 1® 6' S., Sept., 
1930, J. 1\ (’bapin. Tlion^ is little <hmbt that this is J). ebumeus 
Bezzi. Thn^Mng pa(l(‘rn is identical with IVrzi’s dmwing^' except that 
the bniwn extends a little ov<‘r the fourth vein into tho w‘cond posterior 
cell. The thorm’ie markings an* yellow inither limn ivory-white, the 
front part of humeri being ferniginous; tlm'o yellow postsutural vittse 
are pi’cscnt ; tin* abdomen is paler only at c'xU'eine tip. 

I'lirther, it wouhl stHun that I), diurmim arul /). mmwnlicx Bczzl 
an* tlie same, in wbi<*b cas<* vumnmUvw must stand as tho name of tho 
Hp<‘ci<‘s. 3’lu' (les<‘ription of numtmiinv (as hipartUm Drahnin, by Sil- 
vt‘Htri") is not very elear, hut the hyaline str(*ak alKivo tho lust portion of 
tho fourth vein is (huihtless abnormal; such streaks often occur on the 
fuHCoiiH wiiig-markiugH <»f Dudua*, esiKHdally in roared specimens. Tho 
pros(‘n<je of the mediaTi iKistsutimil vitta and its nlisonce in ebwrneus 
does not H<*em of mueh imiKirlanee. Also the apparent sinuosity of the 


Uicd/i, nilft, HiiU Kiif in*N, VI, ii.'U, I'V.H. 

‘Dhm nf Kiit , linnnii, Una. Ill, p IH), PI. wiv, Hr. S. 
of D. hirittniut SlRiit. Aiittoi ) 


(Noto: /). Qrahom ia a Rynooym 
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end of the fourth vein ih often misk'tulin^; SilvoFitri’h fiftu 
does not rcsprescnt it iw tiny more hisiiiuouN lhan <l<>es that 
by Terzi. 


Daous gypBoldes, now hpoci(>s 

A fair-sized, cloi^ate, bltick Hpecies, with a inodorately 
border on the wing and pale lc»p,8. It is Htinicwhat tliffieuK 
real affinities of tliis species as it seems to Ixilong to a gi 
from any previously recorded. Owing to ‘the absence ot 
supro-alax bristles it would have to be included in Dacits 
and might perhaps be placed in the neighborhood of 
Coquillett. It would certainly not come near the D. vert 
On the whole, it seems much moie likely that its affinities 
to be closer to D. eburnena Bezzi, etc., in spite of the a 
bristles noted. 

Maus. — ^Length of body. 8.2 mm , of wing, 7 i min TTotid .a lit 
fifth higher, and three-fourths wider, than long Ocriput hlacl 
yellow orbit^ stnpe moderate but rather undefined, widening bel 
testaceous; top third, a bar aeross middle, and siiots at lower mierii 
bronnj very abort, sparse, brownish pubescence; bristles black, 
verticals strong,,! wo medium inferior orbitaJs, superior orbitals nb 
alveoli, but vertical idates ore distinct), ocidlars small, hail like, ■ 
and somewhat backward. Lunule blackish ferruginous, about three 
long Antennffi twice as long os short part of face, russet, third joit 
ened and first less strongly, third joint about twice as long us secon 
three times third; arista brown, bare, base yellow' Face almost flu 
three-quarters, broadly yellow across epistome, checks and genie yol 
eye. Eyes relativdy ktnce in profile, palpi yellow, thickenwl and bi 
apex, proboscis short, dark yellow. Thorax: on dorsum dull block 
except anteriorly and on median and dorsooentral striiies; pu 
proplcura, a narrow margin around and including iruier anterior eon 
tdong nutoploura, reddish; hind portions of pleura blackish iei 
phragma dull black with alight narrow median ferruginous siriiK 
mesostmiitPB long, whitish, diortra' on coxec. Humoiri (oxoept iiuiei 
a moderate mesoi^eural stripe from top ot stemiles to dorsucenirol 
hypopleural spot, yellow; bristlos black, inner and outer eerv 
notopleurals, one mesopleurol; onterior supraralar absent. Heute 
narrowly ferruginouB; two rather long apical tnistles; apox con 
length. Halteres yellow. Legs golden yellow, ooxee somewhat fexr 
third tibue very slightly BO. Wlz^: venation normal; a broad c 
yeUow in costal okki, brown from stigma, filling base of first basal 
marginal and submarginal cells and, opposite the end of the second 
extend halfway across first posterior cell and ending below wing-tiip, 
anal cell, and narrowly along its outer side ending faintly tow 
cload below end of sixth vein well developed but not stronji^ d 
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of sixth voin, 5 to 2; thoracic squamfc elongate, yellow. Abdomen 
wiuo ns long ns wide, more or leas paralld-aidod, black ; a wide, rather 
n second segment, eJightly intemiptod in middle, third segment 
lent yellow on hind margin and oval arcaii brownidi; puboscenoe 
lan on thorax; venter and gomiahn blackish ferruginous, middle 
ry long pubescence, short and inconspicuous on last, 
le, Laikololn, left b.uik Congo River, 1® S., Jan. 13, 1931, J. P. 


Dacus vertebratUB Bezzi 

rather pale speoiinenfl, Dabolak, Bntiah Somaliland, Dec. 
9806. 


Dacris floicola Bezzi 

Turgofela, British Somaliland, Dec. 5-7, 1920. F. 4979. 
DacuB axmulatUB Becker 

Bangn, Lilioria, October, 1928. It agrees with published 
im’s fiRiut>‘ shows the ends of tlie femora much paler than 
► bo the ease. 

DacuB znaynel Bezzi 

Lukolela, loft bonk Congo River, 1® 5' S., Jan. 13, 1931, 
. This specimen agrees with Bezzi’s description.® The 
ather deeply bihd, but this without doubt is anomalous. 


DaouB abbabsB, new species 


black species with yellow face very like D, hinotatus Loew, 
stinet anal and a strong costal stripe on the wing. 
vcAiiB. — ^Length of body: mole, 5.0 mm., female, 5.3 mm.; of wing, 
fomale, 4.5 mm. Head: proportions of length, height, and width, 6.5, 
nput blackish ferruginous, yeELowish bdiind vertex, and orbits mod- 
ydllow. IVons pnraUelHSide<l, about as wide as an eye and two-tbirds 
lacoous, darker centrally and behind, orbital spots indistuict, ocellar 
li plates shining blacld^ ferruginous, latter with longer pubescence 
here meonspiouous; bristlee block, inner and outer verticals strong, 
d two inferior orbitals idiort, about a quarter to a third width of frons, 
urlike, paler, about as long as orbitals. Lunule blackened testaceous; 
; as face, first and second joints blackenod ferrugmous, third elongate, 
jth of second, black in male, paler in female, testaoeoim on inner side 
ace yellow, only slightly convex, ohe^ a shade darker, a brownish 


oy. Tint d'l^fcvpte, II, FI u, fig 
ool Afr.XII, p 11 
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Buboculor Bix)t; prolwsoiB and iwlpi ilarkoned yellow. Thorax; dorstim hlark ferni- 
gin niiH, very faintly gray-dusletl, with iMilopuliofloeiicc. llumcri, a hroud im'flopleimU 
fascia iscparatcd from humeri by Iohh Ihiin their width, just tuudunp; Htomitps tind 
above a broad triangular iiatoh on suture to tlorsoconlral lino, mid a douiili' hyi)o- 
pleural spot, yellow; bristles black, normal, anterior suiira-alars jdiseiit. Heutidlum 
jrollow with narrow blaokiab ferruginouH base. Ix*}^r blackish h'miginous, j'omtH 
paler, tarsi ferrugmous, except inetatami yellow. Ilalti'ros yellow. Wing: venation 
normal, a woll-devoloi>cd blackisli costal margin from broum stigma, including btyM' of 
first basal cell, and extreme base of submarginal, filling marginal, broadening from 
its tip to fill end of submarginal, slightly crossing end of third voui to end in a point 
on wing margm; anal coll and narrow’ly for two-thirds length of pouit on outer side, 
infuscated; point to remainder of sixth vein, in male, 6 to 2, in female, 5 to 4. 
Abdomen black ferruginous, last segment more or less ruddish contruUy, with oval 
areas darker; pubescence pale, longer than on thurux, on soeond segment a short 
transverse fascia slightly interrupted m middle, third segment ciliato in male, seg- 
ments fused, stomitos s^ning black ferruginous, membranes brown, genitalia ferru- 
ginous, base of ovipositor short, 0 5 mm , bromlly oomcal, t rimcate, black ferruginous, 
only just vudble from aliovo. 

T^pbb. — M ale and female, four mole and throe fenude iKiraiyites, Addis Abbaba, 
Abyssinia, Aug. 1, 1920. P. 4050. 

CarpQphthoroznyia aroflena (lOudtTloin) 

Thia and C. diimdiata Bezzi, from South Africa, aro certainly (iio 
same species. The South African form may bo regarded uh a variety 
having fho apical half of the scutellum brown, while in arnma thoro is 
only a brown spot on the under side. Also in the South African speci- 
mens the inverted V-shaped hyaline band is always distinctly (hscon- 
nected at the bend, while in owumo this only happens occasionally, 
although there is usually at least a faint connection. 

TiirUtbrum facetum (Kndcrlein) 

CeraiUiaSacela Enulbin, 1920, Zool. Jahrb., XLIIT, p. 1140. 

Trirhtihrwn factum Bbzzi, 1024, Bull. Ent. lies., XV, p. 106 (iii tiiblcs). 

A male, Lukolela, left bank Congo llivor, 1® 6' S., Jan. W, I9!U, 
J. P. Chapin. 

There is little doubt that this specimen is a male of JOndiTloin’s 
species, the only record of which is the female type. It agrees witli the 
description, differing only in the feathering of liie middle tibim, a nuile 
wxual character. In regard to the latter, the species is certainly a 
Trirhiihrum with feathered tibise rather than a black Ptemidnm. Both 
factum Enderlein Mid licvndvm Enderlein, however, seem very closely 
allied and the data available is really hardly enough to separate them. 
As stated, the male described here agrees with the description of the 
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female and differs from the latter, as rcdescnbed by Bezzi/ m the absence 
of white hypoplcural spots (at most thai region is paler blackish or 
brownish), al^o in the absence of a brown bar across frons, and no naiTow 
yellow band at base of scutelliim. The whitish bands on second and 
fourth (not first and third) segments are not strongly developed, 
although moderate on fourth, but faint on second The firista has rather 
short and fine pluniosity; there lire two inferior and two superior orbital 
bristles and strong ooollars; thoracnc chetotoxy normal, one mesoploural 
and dorsocentrals on line of anterior supraralars All femora concolor- 
ous with thorax, proximal ends of first tibiae blackened, rest of leg 3reIlow, 
front femora rather swollen with lower and outer rows of bristles; middle 
femora simple, tibia> black, paler at ends, feathered along top edge and 
distal two-thirds of lower, and with a strong apical spine, tarsi yellow; 
hind femora more brown, a row of bristles along distd third below and 
along dist'd fifth above, these not quite developed into feathering, a 
silvery sheen on outer surface where pubescence apparently is strongly 
shining. 


Trirbithrum mauratlpeB, new species 

A fair-sized, black species, very similar in coloration of head and 
body and in wing pattern to the male of T. Jacetum just described, but 
strikingly different in the yellow, differently ornamented legs. As has 
been said, while there seems no doubt that the male just mentioned is 
that of T. facet um (Enderlem), tJie possibility of this being the male 
of that species may be excluded on account of the yellow legs, and there 
seems even less reason for connecting it with the female of T. hioinctum 
(Endorloin), not only on account of the color of the legs, but also owing 
to the absence of white hypopleural spots, of a bar across the frons and 
the mainly brown pleura. So far as T. facetum and T. hicinctum are 
concomod, both arc described from the female only, but it certainly could 
be expected that in the males the femora at least would be blackish. 
At the same time there are some remarkable sexual differences among the 
Trypetidffi, so it cannot bo said that the male described here as a new 
species could not be that of a described female. The only sure way to 
settle the question would be to rear the species. 

Maud. — L ength of body, 5.0 tnm , of wing, 5.3 mm. Head: proportions of 
length, height and width, 4, 6, and a little more than 7; yellow, only upper part of 
occiput brown right across, ocellar dot brown and a slight brownish subooular spot. 
Occiput flat, not very promment below Frons about one-fifth longer than wide and 


11934, Bull Ent. Hcb , XV, p 100. 
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leas thun ouc-third wider tlian an eye; Hat, with almlit bparsi* 
teriorly; frontal bristlcB brown, two intmor oiul two suixTior or 
vcTfical phiteM short, fairly proiniiipnl; lrontofiu*ial iuikIp olitnw 
oiiB. Anlennip Iwo-thirds lenRlh ol l.wo, siJimtwl at niiddlo o 
Humewhat narrowed lo rounded apex, ariata brow'ii, hliorl 
cheeks njuroweti, widening sinhlenly to R»*nii', epwtoiiu* not 
dorsuin, bcutellum, iHwtseuU'Uum and niesophrnninn Hhininn l»l 
pub^pnea, mcsopleurai oliwsm' yellum; hmd parts oi pleu 
stemitcfl, lirownish hbwk, ratlwr lens polished than dorsum; b 
centrals on line of anterior supra-alars. yellow, only coxa* b 

swollen, with a brush ol long g<»l«len-yellow bristlps and Imim ve 
shorter hjimi posterodorsally; nii<ldlo femora v<‘ry slightly Idm 
groove well developed, brown on it> pro-dmjil liall, on etieh si 
black incurved hairs; anicrioily, just above and along tibial p 
slightly concave area which in oblique light is shining silvery, . 
row of fiye or six hristlos euryed over it; on tibia' (list ally a r 
bristle-hairs on dorsal two-thirds and of lunger blacker wiih'r-si 
half; a strong apical spine present; hind lemora distnlly with 
and of ventral bristlodiairs not quite dovelotjcd into l(‘nther 
Soutellum sw'ollen, with longer pubescence and four bristles. Wi 
veins block, but brown at base; base oi wing lilack with a fe 
bonds block, basal united to marginal, middle aliaent, cubital S('] 
united to biusal, axillary cell blockii^. Abdomen black, shin 
polished, gray band on second segment slight, stronger on four 
white on gray bonds, fourth and fifth segments yellowish mediall; 

TTPB.-~-MaIo, Lukolela, left bank Congo River, I” 5’ H., e 
Chapin. 
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Oeratitls (Pardalftspis) leatigera, uow if<|) 

A ^all spemos of ParddaspiH with Bpollotl nl ' m - n h 
vioudy "different from P. pwwtata (Wiodeinaim), 1 * i u u •» leh 
smaller sise and in a different airangomonfc of the i.i “ 

tables* it appears to run to P, giffardi Bezzi, but it m i i « u 

larly closely alliod to this spooicH. Apart from the o-m < lui 
bluish or whitish bonds as in P. gijfardi and oUior spt 

Malbi, FaMAiiB.--Length of body; male, 4.2 mm., fomaL ’ i t » e I'w, 

male, 4.1 mm., female, 4.S mm Head: proportions of Icngtl > i H u ■> 

approximately 6, 8, and 11, light brownidi yoUow. Occiput flat ’ . .in i n oi 
lai^ brown spo^ niodtoitdy prordnent below. Fronsparalle I ' auu i.s .n 

eye and two-thirds length, light brownish, rather darker on inne »> i. <'f j ti \ r*n ti 

plates and around brown ocellar dot, An irrogular transverse bi « i niiditimiu 
line of upper inferior orbital but not touching them nor orbits (b i *.v ' u l( nt ih ) 

A brown spot on each side at base of antaona more or less « i -avl *o ''unih* u«i 
female more strongly developed as a transveirBe bar). Very n * m'hIUksI blnck 
pubeseence anteriorly; bristles black excep t postvertioal and i . t / .si . f (Ksipiiul 
11024, BuH Ent. Rm , XV, p. 101. i 
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AMPniPODA PJlOlJl PLOiaDA AND THE WEST INDIES 
By CIlaiucnoe II. Shoemaker 

This paper is basc'd upon specimens which have been collected from 
time to time in Florida, for The American Museum of Natural History, 
by Dr. F. E. Lutz, Mr. Wm. Wheeler, Dr. W. G. Van Name, and Mr. 
A. J. Mulchler; in Cuba by Mr. Bamum Brown; in Dominica, West 
Indies, by Dr. F. E. Lutz, and Dr. R. W. Miner; in Martinique, Barbados, 
and T>inidad by Mr. P. B. Whelploy; and in British Guiana by Dr. 
F. E. Lutz. One of the specimens of Leucolhoe spinicarpa was taken by 
the United States Fislicries steamer ‘Albatross’ in the Gulf of Mexico. 

The collection is represented by ten families, fourteen genera, one 
of wliich is now to science, and seventeen species, five of which are new 
to science. Any extension of knowledge of the little>known amphipod 
fauna of the West Indies is very acceptable and this collection, thou^ 
small, contains several important additions. 

Gamscabidsa 
LyslanassldsB 
l<rsiaiiopsi8 alba Holmes 
J^'igUTO 1 

Ijyatanopsis alba IIotjois, lOOil, Amor. Naturalist, XAAVU, p. 276; 1006, 
Bull. Huwwi of li'inhonos for 1004, XXTV, p. 476, Pig. 

Typb IjOOATiiTt. — ^Woods riolo, Maas. 

DiHTiaHUTcoN.- SouUiern Now Eoglond to Porto Rioo and tho Tortugas. 

Spim'imbnh CoiiIjEuted. — O no; off Roy Ldurgo, Plorida, May, 1004, Wm. Wheeler. 

Ah I have pointed out before, this species has been confused with 
Lysiamma cubcrmin (Stebbing) to which it boars a very dose superficial 
resemblance, ^’ho principal distinguishing characters of the two species 
lie in tho mouth-iiiirts and tho second gnathopods. The molar of the 
mandible is low tind oblique with the posterior end produced into a rough 
spinuloso process; si)me-row with four spines. Maxilla 1 with iuner 
plate long and tapenng end bearing two long apical setsc; outer plate 
with tho very obliquely tnmeate and bearing eleven serrate ^ine-teeth. 
Maxilla 2 with inner plate narrow end pointed and having a row of 
epincs on upper third of inner margin; outer plate sli^tly longer than 
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inner with a row of curved spines on the obliquely truncate end. Ma.xil- 
lipeds with inner plate narrowing distally and bearmg three apical teeth; 
outer plate broadly oval with uppCT part of inside edge somewhat crenu- 
late, but without teeth. Lower lip with lobes obliquely truncate; man- 
dibular processes long and blunt. 

Ampeliscidse 

Axnpelisca holmeaii Pearse 

Ampdiaea holmerii Pbabsb, 1908, Proc. U. S. Nat. Miis , XXXIV, No. 1694, 
p. 27, Fig. 1. 

Type Locality — ^Ferguson’s Pass, Oyster Bay, Florida. 

DiSTBiBtmoN. — ^There are in the collection of the IJ. S. National Museum speci- 
mens from Rhode Ishmd; Connecticut; Beaufort, North Carolina; Key West, 
Florida; and Sarasota Bay, Florida 

SpBcnaiNS CoLLBCTBD —Twelve; ofiE Key Largo, Florida, May, 1904, Wm. 
Wheder 


Axnpelisca spiziipes Boeck 

Ampetiaea apinipca Boeck, 1861, Forh Skand. Natuif., M0de VIII, p 668. 
ScHELLEMBBBQ, 1926, Meeresfauna Westafnkas, III, lief. 4^ p. 128. Stbphenbek, 
1928, ‘Danish Ingolf-Eacped ,’ III, pt. 9, Crustacea Malacostraca. VI (Amphipoda. 
2), p. 146 

Type Locality. — ^West coast of Norway. 

DisraiBxmoK. — Coast of Norway north to Lofoten Islands; North Sea; France; 
Gulf ot St. Lawrence; New England coast; and Gor6e, Sendai. 

SFECIMEN8 Collected. — One; oS K^ Largo, Florida, May, 1904, Wm. 
Wheeler. 

This 18 the first record of the occurrence of this species in Florida. 

Axnpelisca schellenbergi, new species^ 

Figure 2 

Type Locality — ‘Albatross’ station 2369-2374, 29" 18’ N., 85" 32' W., Gulf 
of Mexico, 26 fathoms, February 7, 1886. Type m the XJ. 8 National Museum; 
Gat No. 05484. 

Distbibction. — Off Apalachicola and Tampa, Florida, taken by the ‘Albatross’; 
off Charlotte Harbor and east Bahia Honda Bay, Florida, taken by the ‘Fish Hawk’; 
Tortugas, Florida, taken by Dr. W. L. Schmitt; off Yucatan, taken by the ‘Albatross.’ 

Sfecimenb Collected. — One; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

Description op Male — ^The upper lateral front of head slightly concave, lower 
lateral front oblique and below the eye convex; lower eye situated slightly below the 
lateral angle. Antennal reaching very little bqyond peduncle of antenna 2; flagdlum 
has about sixteen joints Antenna 2. fifth joint of pedunde a little over two- 

‘Named in honor of Dr A Sahellenberg, the eminent Qennon oaromologiBt 





Fig. 2. Ampdisca scheHenbergi, new species, male 
a, anterior half of anhnal; b, persopodS, 0ipersopod4; d, peneopod 5, e, distal end of pereaopod 5, 
mnoh enlarged, /, urcgKxl 3; g, poeterior end of animal, h, telaon. 
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thirdfl the longjth of the fourth; flaj?o]lum composed of about thirty-five joints Side- 
plate 1 considerably expanded below, front margm slightly concave above, lower 
Tnargin broadly rounding Cinathopuds I and 2 and peimopods 1 and 2 normal. 
Peraropod 3: second joint with hind margin very broadly lobed; fifth joint much 
stouter than sixth und bc^nring an oblique row of stout spines on lower hmd margin; 
seventh joint with two biick ward-pointing teeth on lower margm Perieopod 4: 
second joint with hind margin very broadly and evenly lobed, fifth jomt much 
stouter than sixth, bearing an obhque row of stout spmes on lower hmd Tnargin, and a 
row of short spines on front margin; seventh joint with two backword-pomtmg spmes 
on lower margin. Pcricopod 5 • second jomt with lower posterior mar gin obhque and 
lower margm evenly and rather narrowly lobed; fourth jomt, lower hind marg in 
produced downward into a narrow lobe as deep as the hmd margin of the fifth jomt; 
fifth jomt with front margm much deeper than hmd margin and bearing a very pro- 
nounced notch and two spines just below center; sixth jomt much broader than usual 
with front and hind margins convex; seventh joint stout, converging to a blunt pomt. 
Pleon segment 3: posterolutera] comer evenly rounding and lateral marg in slightly 
convex. Pleon segment 4 bearing saddle-shaped dorsal depression Uropod 3: 
outer ramus noticeably shorter than inner, disially notched and bearing a few spinules 
on outer margin and two near the ajicx; inner ramus much broader than outer, 
bearing a series of coarse teeth on the distal half of inner margm and a few spinules on 
distal portion of outer margin Telson : apices of lobes notched and each notch bearing 
a short blunt spine; two short, blunt spmes and a few slender setso on upper surface 
of each lobe 

Lbncktu. — 11 mm. 


PhozoceplialldeB 

Pontharpinia floridana, new species 
Figures 3, 4 

Typb LocAiiETY — Off Key Largo, Florida, May, 1904, Wm Wheeler. Type 
in The Amencan Museum of Natural Uistory; Cat. No. 0601 

DiHTiuBUTiON — ^T'hero aro m tho collootion of tho Umtod States National Mu- 
seum specimens from Skidl Creek, South Carolina, taken by the *Fish Hawk,’ and 
also from 'Fisli Hawk’ station 8259, sixteen imles off Sable Island lightdiouse, 
Georgui, May 3, 1915 

Spmcimwnh CoiaiWOTWi) -Six; off Key Tjorgo, Florida, May, 1904, Wm. Wheeler. 

Bbsohiitiun ok Mapn. Ticiul elongate, rostrum slightly spatulate, reaching 
somewhat beyond tho middle of tho second joint of antenna 1, lateral margm produced 
to a rather sliaryi angle in front of the eyes, postontonnol angle quadrate, eyes large 
and black. Aiitemia J : second jomt about two-thirds the length of the first; third 
jomt one-hoLf tho loiigtli of tho second; flagellum composed of about ten joints, the 
first four or five of which carry colceoli. Antenna 2. fourth and fifth joints broad; 
flagellum reaching nearly the longth of the body and carrying calceoh. Mandible 
with mno spines in spmo-row, molar rather low, lacking the triturating surface and 
tipped with six rather stout spines Maxilla 1: inner plate tipped with several spines 
and one plumose sola; outer plate bearing eleven toothed spme-teeth; palp bearing 
five stout and two slender spines on the oblique apex. Moxillipeds proportioned as 
figured by Sars for PhoxooepJialus holbOUi; outer plate bearing five spines on inner 
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margin; inner plate bearing six spines and a long tooth on rounding apex. Gnathopod 
1; fifth and sixth joints equal m length; sixth joint, palm oblique, defined by a low 
protruding angle and a stout spine and armed throughout with rather weak curved 
spmules; seventh joint fitting palm Gnathopod 2 hke 1 except that the second, 
third, a-Tid fourth jomts are shghtly longer and the fifth and sixth slightly shorter than 
m gnathopod 1 Fersaopods 1 and 2 alike: fourth jomt expanded distally; fifth 
narrowing distally; sixth slender, slightly longer than fifth, considerably constricted 
at proxunal end; fifth and sixth jomta bearing many stout spmee on posterior surface; 
fourth joint bearing groups of slender spmee on posterior surface Ferseopod 3: 
fourth jomt expanded quite as much as second, fifth expanded somewhat less than 
fourth; sixth much narrower than fifth, seventh very slender; fourth, fifth, and 
sixth bearing many spmee and setse. Ferseopod 4: fourth jomt much expanded; 
fifth httle expanded; sixth about normal; seventh slender; fourth, fifth, and sixth 
jomts bearmg many spmes and setse Ferseopod 5. second jomt expanded down- 
ward to about the middle of the fifth jomt; sixth jomt deader imd noticeably con- 
stricted near the proximal end. Fleon s^ment 3. lower posterior comer broadly 
rounded, posterolateral morgm and lower margin bearing a row of spmes; pleon seg- 
ment 2 with comer le^ rounding and fewer spines on lateral margm. Uropod 1 
reaching to about the middle of the romi of uropod 3, peduncle without spmes on 
upper outer edge except a single one at distal extremity, about four spmes on outer 
ramus and one on inner in addition to a backward-pomtmg spme at their apices. 
Uropod 2 reaching to about the middle of therami of uropod 1: pedunde with a row of 
comparatively long spines on upper outer margm; outer ramus bearing four spines in 
addition to the backward-pomtmg distal ^ine. Uropod 3. rami about twice as long 
as peduncle, expanded, outer bearing two groups of spmes on outer margin and a row 
of long plumose setsa on inner, second jomt narrow, about one-third the length of 
first and bearing two long apical spines, inner ramus a httle longer than the first 
jomt of the outer, and bearing long plumose sets on both margins. Telson extending 
back about one-fourth the distance along the rami of uropod 3, cleft to base, inner 
comer of apices roimdmg, outer corner depressed and bearing two spines and a 
plumose seta, a group of long spmes on outer margm about one-third the distance 
from the distal end and a plumose seta about one-third the distance from the proximal 
end. 

Lonoth — ^Type measures 6 mm , but specimens from Georgia are 8 mm. in 
length. 


LeuoothoidsB 

Leucothoe spinioarpa (Abildgoard) 

OamnuiTus apvnicarpua Abildgaabd, 1^9, O. F. MttUer, ‘Zool. Dan.,’ 3d Ed., 
ni, p. 66, FI. exxx, figs. 1-4. 

Leuedhoe sptnicarpa, L. artiadosa (error) G. 0. Sabs, 1892, ‘Crustacea of Nor- 
way,’ I, p. 283, PL c; FI. ci, fig 1. 

Leucothoe epvMcarpa Schbllbnbbbq, 1931, ‘Swedish Antarctic Exped., 1901- 
1903,’ n. No 6, p. 92. 

Ttfb Looautt. — ^Northern shore of the iwlaTid of Zealand. 

DismaiBTmoN. — ^This is a cosmopolitan species and its records include the Arctic 
and Antarctic regions It occurs frequently m wHnidiftna. 
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SpBcnoiNb CoLLBCTBiD — One; ‘Albatross’ station 2406, 28“ 46' N, 86“ 02' 
W., Gulf of Mexico One; Boca Caya Bay, Honda, March, 1916, W G. Van 
Name Five; Paradones opposite Cayo Carena, six miles south of Cienfuegos, 
Cuba, Juno 18, 1918, Bamum Brown. 


CEdicerotidn 

Monooulodes nyei, new species’^ 

Figure 6 

Ttpb LocAiiiTT — ^Key West, Flonda, 1884, ‘Albatross,’ electric light, collected 
by Willard Nye, Jr Type m the U S National Museum; Cat. No. 65468. 

DibTRiBTJTioN — ^Eleven specimens of this species were taken by Dr. Waldo L 
Schmitt at Villa Bella, Ilha SAo Sebastiao, Brazil, m September, 1926, while travelling 
under the Walter Bathbono Bacon scholarship of the Smithsonian Institution. There 
ore also specimens from Key West, Flonda, in the National Museum Collection, and 
the specimens dealt with in the present paper are from Key Largo, Florida. 

SpHcnmNS CoLLBOTBiD — ^Two; off Key Largo, Florida, May, 1904, Wm. 
Wheeler, 

Dbscbiption op Malb — ^Head with frontal process very short and blunt and 
deflexed rather abruptly at a right angle, lateral on^e obtuse, but not at all rounding. 
Esres large, oval, apparently umted above and occupymg almost all the frontal 
process. Antenna 1 very short, the peduncular jomts becoming suooessivdy riiorter, 
flagellum slightly shorter than peduncle and very plumose, first jomt os long as the 
remoming four combmod Antehna 2* peduncle about two-thirds the length of the 
flagellum, last jomt of peduncle and those of the flagellum armed on upper surface 
with minute hooked sjimes. Gnathopod 1 nearly os figured by Sara for M Umgi- 
rostris (Goes)® but the lobe of the fifth jomt is narrower and proportionately longer. 
Qnathopod 2 nearly os figured by Sars for ilf cannatus Bate,® but sixth jomt becomes 
dightly narrower distully and the palm is more obhque, the fifth joint terminates m a 
dightly inward-turning point at the side of which is a single stout spine Fersopiods 

1 and 2: sixth jfunt almost transversely truncate and bearing several groups of long 
curved spines, dactyl about two-thirda the length of the sixth joint Persropods 3 
and 4 about normal, dactyl equal in length to sixth jomt Peneopod 6. second jomt 
as brotul as long, hind margin almost evenly convex and very slightly lobed at lower 
comer, from the inside of which spring two long plumose setae; seventh joint equal in 
length to sixth, front margin furnished with five or six groups of long, slender, simple 
setrn, and terminating m two slondor spines, one much longer than the other. Uropod 

2 extending backward slightly farther than 1 or 3. Telson very slightly emorginate 
and bearing a plumose sctule at either rounded comer 

IiBNOTn. — 4 mm. 

The specimen figured is a male collected by Dr. Waldo L Schmitt at 
yiUa Bella, Tlha SSo Sebastifio, Brazil, in September, 1925. 


iNamod in honor of Mr. Willaid Nyn, Jr , who was natorahst on the ‘ Albatroib' in 1884, and who 
odlleoted the first specunens. 

*'CruBtaaoaof Norway,’I,Pl.ovin,fia 3 [A 
**CruBtaoea of Norway,’ I, PI ov, fig p^. 
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Synopildsa 

Syn(q;>ia oltramarlna Dana 

Synopia uUraimrina + S. gradUa J. D. Dana, 1863 and 1866, ‘U. S. Esplor. 
Exped.,’ pt 2, p 096; FI. i<zyin, %3. 6a-^ 7a-«. 

Synopta schideana Bovallius, 1886, Nova Acta Soc. ScL, TJpaal., (8) TmT, 
No. 9, p 16, PI. n, figs. 22-20. 

Synopia tdtramarina Schbllxnbbbo, 1926, ‘Deutsche Stldpolar-Exped., 1901- 
1903,’ Die Gammanden, p 341, Fig. 49 (synonymy); 1929, Bull, of Ihe Mus. Comp. 
Zo61., LXIX, No. 9, p. 200. Babnabd, 1930, ‘British Antarctica ('Terra Nova*) 
Ebqped., 1910,’ Nat. Hirt. Report, Zodl., Till, No. 4, p 367. 

Ttpb Looaxitt. — ^Tropical Atlantic, 8“-12'’ S. and ll‘’-14“ W. 

DiSTBiBxmoN. — ^Tropiccd Atlantic to 41® N. and 18" S.; Gulf of Mexico, off 
Cuba (specimens m IT. S. Nat Mus. Collection) ; tropical Pacific; and iTiriian Ocean. 

Spbcimbns Collhcthd — Sixteen; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 


Bateida 

Carinobatea cuspidata Shoemaker 

CanndbaUa cuspidata Shohmakbii, 1926, Proc. U. S. Nat. Mus., LXVTII, Art. 
26, p. 21, Figs. 14, 16 

Ttfn Logaijtt. — Saint Thomas, Viiiin Islands. 

DisTBiBxmoN. — Saint Thomas, Viigin Iriands; west coast Florida; Porto 
Rico. 

Spbcimhnb CoijiBotbd. — ^Three; off Key Largo, Florida, May, 1904, Wm. 
Wheeler. 

GammaridsB 

FsExnDooEBADOoxJs, HCw genus 

Type LocAiiiTY. — Georgetown, British Guiana, July 8, 1911, Dr. F. E. Lutz. 
Fifteen specimens collected. 

Gbnebio Chahaotsba. — Head without conspicuous rostrum. Side-plates 1-4 
equal in depth and deeper than fifth, fourth excavate behind. Branchial vesioles 
simple and without accessory branohise Marsupial plates narrow. Antenna 1 
longer and slenderer tTinm 2, accessory flagellum wril developed. Antenna 2: gland- 
cone very prominent, flagdlum short. Upper lip with rounded margin. Lower lip 
with inner lobes. Mandible: third joint of palp longer than second. Maxilla 1: 
inner plate large, margin fringed with numerous setse, outer plate with nine spines, 
palp armed distally with seven r^ines and several seto. Maxilla 2: iimer plate fringed 
along inner margiTi. MLaxillipeds: inner and outer plates rather riiort, palp vary 
strong and well devrioped, second and third joints subequal in length. Gnathopods 
subchelate, gnathopod 2 much stouter than i. Uropod 1 reaching farther back than 
2 Uropod 3 very large, rami subequal and foliaceous. Telson dehiscent, cleft to 
base. 
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Fseudooeradocus lutzi, new species^ 

Figures 6, 7 

Type LocALrry — Georgetown, British Gumna Type m The Amoricsm Museum 
of Natural History; Cat No. 0692 

Desobiftion of MaiiE — ^Heod: side-lobes rather fiat, sopuratod from lower 
mar^ by a deep inoision Eyes much constricted m center, sometimes even being 
divided into two parts Antenna 1: peduncle much shorter than fiogellum, first 
joint a little shorter than second, fiogellum composed of about thirty-five jomts, acces- 
sory fiageUum reaching beyond sixth joint of pnmary flagellum and composed of six 
joints Antenna 2: peduncle long and stout, fourth and fifth joints equal in length, 
flagellum composed of about twenty joints and about equal m length to fifth peduncu- 
lar jomt. Mandible' six spmes m spine-iow, molar very strong and prommont and 
havmg on the side nearest the spme-row a stout accessory masticatory process, first 
jomt of palp about two-thirds the length of the second, third joint longer than second, 
second jomt bearing two short distal spin^ and the third joint two long terminal spmes 
Maxilla 1 : mner plate very bi'oad, margmed throughout by plumose sotm and beanng 
a submargmal row of eight or nme slender spines, outer plate bcarmg nme stout curved 
serrate spmes, palp with seven termmol short stout spmes and a few sotoi Ma^nll n. 
2: inner margm of inner plate with a double row of setae, outer plate with double row 
of terminal spmes. MaxilUpeds, inner and outer plates rather short, inner plate 
reaching to about the middle of outer plate and bearing three terminal spme-teeth, 
outer plate reaching to one-third the length of the first jomt of the palp, upper half 
of inside margin bearing a row of spme teeth, palp robust, third joint very nearly as 
long as second, fourth jomt nearly as long as third, bearing a terminal nail and seta 
and a row of very fine setules on mner margin. Lower lip with rather weakly-devel- 
oped pubescent inner lobes, mandibular processes rather short and roundmg Side- 
plate 1 not produced forward, lower marg in evenly rounding and bearmg a spme at 
the hind comer. Side-plates 2 and 3 also evenly rounding below and bearmg a spme 
at hmd comer. Side-plate 4 excavate behind so os to fit the front margin of side- 
plate 6 Gnathopod 1 slender, second jomt about equal m length to the depth of the 
side-plate, fifth jomt longer than sixth with the broadly lobed hind margin furnished 
with tronsverse rows of setae, sixth joint rectangular but slightly narrowing dislally, 
hind margm with transverse rows of serrate spmes, palm transverse, very convex and 
undefined, seventh joint curved to fit palm, very stout at base but becoming very 
slender toward apex Gnathopod 2 robust, second jomt suliequal in length to sixth, 
fiLfth joint short, sixth jomt strong and stout, widest proximally, hind Tnn.rg m with 
groups of spmes, palm very obUque, defined by a group of stout spmes, a stout round- 
ing process bearing about six distal spmes adjacent to the hinge of the seventh jomt, 
the area between the pirocess and the defining spmes occupied by a soft membranous 
cushion, seventh joint stout, nearly straight and equaling the palm m length. Perseo- 
pods 1 and 2 about as in Msera and Mehta Persopod 3 about the length of persBopod 
1. PersBopods 4 and 6 considerably longer than the preceding, 6 the longest. Perao- 
pods 3 to 6: second joint expanded with hind margins serrate. Pleon s^ments 1 to 3 
with lower hind comer very shghtly produced. Pleon segment 4 in the young males 
and the females with two posterodorsal spines, and pleon segment 6 m young males 
and the females with four posterodorsal spines. These spmes become lost or so greatly 

(Named in honor of Dr F E Luta of The Amenean Miueum of Natural Hutory. 




Fig 6 Pscudaxradocu* new genus and qwcies, Baale 
a entire Bnnnal b palm and seventh ] rant of giuithopod 2 greatly en l a r g e d nropodS 
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reduced in the older males as to be scarcely noticeable. Uropod 1 * pedimcle longer 
fhan rami of which the inner is slightly the longer Uropod 2 : peduncle about equal 
in length to mner ramus which is longer than outer. Uropod 3: peduncle reaching 
to end of inner ramus of porscopod 2, rami subequal in length, broad, flat, very thi-n, 
terminally rounding, edged with short spmules, and three or four times the length of 
the peduncle Telson reoolung to about the end of peduncle of uropod 3, cleft to base, 
lobes very widely divergent, each convei^mg to an obhquely truncated apex armed 
with three short spines and a few setules, lateral margins bearing a group of two 
plumose setules at center and a short setule near apex. In the younger males and the 
females these terminal spmes appear to be much longer proportionally. 

IiHNcmi — 11 mm. 

The females are much like the males in general. In gnathopod 2 
the sixth joint is not so large and strong, the palm is evenly and slightly 
convex and is without either the protuberance near the hinge or the 
membranous cudiion. Uropod 3 is proportionally much shorter. In 
length the females are several millimeters shorter than the males. 

Elasmopus rapax Costa 
Figure 8 

Ekumopax rapax Costa, 1853, Rend Soc. Borbon., (N Ser ) II, p. 175. 6 0. 
Sabs, 1894, ‘Crustacea of Norway,’ I, p 621, PL CLXXxm. SrasBrnG, 1006, ‘Das 
Tierreich,* Amph , I, p 444. Fbabsei, 1912, Froc. U. S. Nat Mus., XLIU, No. 1936, 
p. 370. ScHBUiiiBiNBBRa, 1926, ‘Deutsche SMpolor-Exped., 1901-1903,’ Die Gam- 
manden, p 364 

Tykd Locautt. — Gulf of Naples. 

DiSTRiBTmoN. — ^North Atlantic; South Atlantic; Mediterranean; Gulf of 
Mexico; Indian Ocean; Zanzibar; Red Sea; and South Pacific. 

SpBcnmiTB CoiiLBOTBD — One; bay shore of Plantation Key, southeast coast 
Florida, March 14, 1916, on Mangrove roots, W. G, Van Name. One; Paradones, 
opposite Cayo Corena, six miles south of Cienfuegos, Cuba, June 18, 1918, Bamum 
Brown. 

The specimen from Honda which appears to be a female is quite 
typical except that the telson is not deft, which of course is an ab- 
normality. 

Eucrangonyx gracilis (Smith) 

Figure 9 

Crangonyx gracUta S. I. Smtth, 1871 (and A. E. Vemll), Amer Journal Science, 
(8) n, p 462. Smith, 1874, Report U S Fish Commission for 1872 and 1873, p 664. 
Fobbbs, 1876, BuU. 111. State Lab. Nat. Hist , No 1, p. 6. O. P. Hat, 1882, Amer. 
Nat , XVI, p. 241; Hat, 1891, Proc. Indiana Acad. ScL, p. 160 Dhlla Vallb, 
1893, Fauna und Flora, Neapel, XX, p. 682. Chelton, 1894, Trans. Idnn Soc. Lend., 
(2) VI, p. 218. Blatohlbt anb Hat, 1896, Rep. Indiana Geol Survey, p. 206. 
Banta, 1907, Cam^e Inst of Washington, Publication No. 67, p. 78 ‘The Fauna 
of Mayfields Cave.’ 



^ 7 . ma 

uupod 1, a, snatho]: 
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Eucrangonyx granhs Stubbing, 1899, Trana. Lum. Soc. Lend , VII, pt 8, p 423 
Whckbl, 1907, Proc. U. S National Mus., XXXII, No. 1607, p. 32, Fig. 3 Nobton, 
1909, Proc. Portland Soc. Nat. Hist , 11, p. 249. Huntsman, 1916, Contributions to 
Canadian BioL, 1911-1914, pt. 2, p. 162, Pig. 4c. Kunkbl, 1918, Conn. State GeoL 
and Nat. Hist. Survey, Bull No 26, p. 94, Pig 20. Johansen, 1926, Canadian Field 
Naturalist, XXXIX, No. 6, pp. 138-139. Crbasbb, 1931, Ecology, XII, No. 1, Janu- 
ary, p 244. 

Type LocAury.— Lake Superiar. 

DiSTBiBunoN. — ^Loke Superior; Lake Huron; Lake Michigan; Georgian Bay, 
Bond Lake (near Toronto), and Ottawa River, Canada; Marne; Rhode Island; Con- 



a b 

Pig. 9. Eucrangonyx gradUs (Smith), speoiinen from Gainesville, Florida, 
a, uropod 8; 6, tdaon. 


necticut; New York; Maryland; District of Columbia; Virginia; North Carolina; 
Flonda; Louisiana; Tennessee; Esntuoky; Ohio; Indiana; Illinois; Michigan; 
Wisconsin; Montana; and Missouri. 

Sfegimenb ColiiBctbd. — Seven; Gainesville, Florida, September 29, 1914, 
A. J. Mutchler. 

This is the first record of the occurrence of this species in Honda. 
Many of the above localities are represented by specimens in the collec- 
tion of the U. S. National Museum. 

Talltridas 

Orchestia platensis Kroyer 

OrchestM platenns KrSteb, 1846, Naturh. Tidsskr , (2) I, p. 304, PL n, fig. 2. 
Sgheludnbebg, 1926, 'Deutsche SUdpolar Esped, 1901-1903,’ Die Gammanden, 
p. 371. (Synonymy.) 

Type Locauty. — ^Banks of Rio de la Plata (northwest of Montevideo). 
DiSTHiBunoN. — ^Atlantic coast of North and South America from Bay of Fundy 
to the Plata River, Argentina; Bermuda; Mediterranean; Lake of Tiberias, 
Palestme; Belgian Congo; An^la; Low Archipelago; Chilka Lake; EEawaiian 
Iriands; Maidive Iriands; Seychelles Islands. 

Spbcimenb CoUjEOTEd. — One; Portsmouth, Dominica, West Indies, June 25, 
1911, from under Hma-O stones and d4bris on upper beach, Dr. R. W. Miner. 



18 


AMERICAN MUSEUM NOVITATES 


[No. 598 


Hyale brevipes Chevreux 
Figures 10, 11 

Hydle brenpes Chbybbux, 1001, Mem Soo. Zool. France, XIV, p. 400, Figs. 
16-18. WaiiIcbb, 1009, Trans. Linn. Soo Lond , Zool., (2) XII, pt. 4, p. 337 ChUi- 
TON, 1021, Ann. Mag Nat. Hist , (0) YlII, p. 117, text-fig.; 1921, Mem. Ind Mus., 
Calcutta, y. No. 8, p. 546, text-figs ; 1026, Mem. Asiatic Soc Bengal, VI, p 636. 
SoHxuiLmNBXBa, 10^, Trans. Zool. Soo. Lond., XXII, pt. 6, p 668. 

Ttps Locality. — Seychelles Islands. 

DisTBiBTmoN. — Sohellenbarg gives as the distribution: Red Sea; Seychelles, 
Maidive Mauds; Ceylon; ChilkaLake; anjdtheTal4Sap. 

Spxcimiinb CoLLBcnm — ^Eighty; Fort de France, Martinique, West Indies, 
Apnl 2, 1910, F. B. Whelpl^. Six; Portsmouth, Dominica, West Indies, June 26, 
1911, Dr. R. W. Miner, from under small stones and ddbns on upper beach. Two; 
Bridgetown, Barbados, West Indies, March 28, 1910, P. B. Whelpley. 

These specimenfl from the West Indies agree with the description 
given by Schellenberg for his specimens from the Suez Canal (Trans. 
Zool. Soc. Lond., XXII, pt. 5, p. 659). Gnathopod 1 of the male bears a 
very conspicuous stout spme-tooth at the center of the palm on the out- 
side, and a smaller submargmal spine on the inside nearer the rounding 
corner of the palm. These very characteristic spines are neither men- 
tioned by Chevreux m his description nor shown m his figure. The first 
and second gnathopods of the female appear to be quite variable in 
structure. In some specimens they closely resemble those of the mole, 
the first bearing the two pronotoent palmar spine-teeth as in the male, 
and the second havii^ the sixth joint similar to that of the male except 
that the palm is not quite so oblique, thus making the posterior margin 
proportionally somewhat longer. In other females the first gnathopods 
are as described by Schellenbeig, tiie sixth joint being nearly rectangular, 
with the palm nearly transverse and lockmg the prominent palmar spine- 
teeth, but having two smaller spines at the defining angle, the posterior 
margin bearing a row of serrate spines at the center; the second gnatho- 
pods having the sixth joint comparatively small, not as wide os the 
fifth joint, the posterior margin being sinuous and having a rather promi- 
nent notch from which protrude several long slender spines, and on the 
proximal portion a row of ^ort spines. 

The largest males measure 9 mm. in length. Hydle brevipes has 
not heretofore been recorded from the Western Hemi^here. 

B^ella azteca (Saussure) 

Amphiioe aztecus SAUssimB, 1868, Mem. Soo. GenSve, XIV, pt. 1, p. 474, PL v, 
fig. 33 

AUorckestea kmckerbodeen+AmphiihoS asteca Batb, 1862, 'Cat Amj^ip. Bnt. 
Mus p. 36, PI VI, fig 1; p. 260. 
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HycHeHa dentaia Smith, 1874, Rep of the U. S. Geol. and Geog. Survqr of the 
Tenitoriee, (1873), p. 608, PI i, figs. 3-6; 1874, R«p. U. S. Fish Comm., n, p. 646, 
FI. n, figs. 8-10. Fobbbb, 1876, 111. Museum Nat. Hist., BuU. No. 1, p. 6. Rath- 
bun, 1906, Occasional Papers, Host. Soo. Nat. Hist., VII, ‘Fauna of New 
V,’ p. 63. 

HyaieUa inenms Smith, 1874, Rep of the U S. Geol. w-nH Geog. Survey of the 
Temtories, (1874), p. 009, PI. i, fi^ 1-2. 

AUorckestea derUaiua Faxon, 1876, Bull. Mus. Harvard, III, p. 873. 

AUorciieaies dentatw var. xnermu Faxon, 1876, Bull. Mus. Comp ZoOl , III, p. 

373. 

Lockingtmui Jlvmdw Habfobd, 1877, Proc Calif Acad , VII, p 64 
HyaleUa azteca SrasBiNa, 1888, ‘Rep Voy, “Challenger,”’ ymc, p. 311. 
Stout, 1912, First. Ann. Report, Laguna Marme Lab., Pomona Coll^, p. 149, Fig. 
84. Pbabbto, 1913, Occasional Papers, Mus Zool., Univ Mich., No. 1, p. 3. 
JoHANSBN, 1026, Canadian Field Nat , XXXCX, No 6, p. 138. 

Hyal^faxoni Stbbbing, 1903, Proo. IT. S Nat. Mus , XXVT, p. 928. 

AUorcheateg dentaia Paulmibb, 1905, New York State Mus , Bull 91, ZoOl 12, 
p 162, Fig 19. 

HyaMa kmckerbocken Weckbl, 1907, Proc. U. S Nat. Mus., XXXn, No. 1607, 
p 64, Fig. 16. Nobton, 1909, Proc. Portland Soo. Nat. Hist., 11, p. 260. Wbckbl, 
1910, Proc. U. S. Nat. Mus , XXXVIII, p. 623, Fig. 1. Jacxson, 1912, Bull 'Wis. 
Nat. Hist Soo., X, Nos. 1-2, p 49. Huntsman, 1014, Contrib. Canadian Biol , 
1911-1914, pt. 2, p. 152, Fig. 4d:. Eunkbl, 1918, Conn State Geol. and Nat. Hist. 
Survey, Bull. 26, p. 129, Fig. 36. Schblubnbbbg, 1931, ‘Swedish Antarctic Exped., 
1901-1903,’ n. No. 6, p. 228, Fig. 116. 

Hyaldlafaxoni -\-Hyaldla knideerbockeri Pbabsb, 1910, Twelfth R^rt of Mich 
Acad. Sci., p. 73. 

HycMLa omata Pbabsb, 1011, Thirteenth Report, Mich. Acad. Sci , p. 109, Fig. 2. 
Ttpb Locautt. — Cistern at Vera Cruz, Mexico. 

DiBTBiBunoN. — ^This species inhabits rivers, streams, lakes and stagnant water. 
It has been recorded from White Horse, Yukon Territory, Alaska; lake forty-eight 
miles north of Rampart House, Alaska; Hydra Lake, Vancouver Island; Brant’s 
Lake, and Six-mile Lake, Okanogon, British Columbia; Miquelon Lake, Alberta; 
Last Mt Lake, Saskatchewan; Oak Lake, Manitoba; Lake Mamtoba; near Ottawa, 
Ontario; Gasp6 Peninsula; Charlton Island, James Bay, Hudson Bay; Pembroke 
Lake, Cape Breton Island; Gamachi Lake and Princeton Lake, Anticosti Island, 
Provmce of Quebec; Riclubucto, New Brunswick; Grand Lake, Newfoundland; 
Alexander Bay, Thousand Islands, Lake Superior; Lake Michigan; Lake Ontario; 
Marne; Massachusetts; Connecticut; New York; New Jersey; Maryland; Dis- 
trict of Columbia; Virgima; South Carohna; Florida; Porto Rico; Ohio; Indiana; 
IHinois; Michigan; Wisconsia; Minnesota, North Dakota; Nebraska; Colorado; 
Yellowstone National Park; Iowa; Kansas, Arkansas; Montana; Idaho; Cali- 
fornia; Utah; Nevada; New Mexico; Tmms; Ensenada, Lower Cahfomia; Mexico; 
Costa Rica; El Salvador; Lake Titioaoa, Peru; Montevideo, Uruguay; Patagonia; 
Punta Arenas, Chile; Tierra del Fu^; and Falkland Islands. 

Spboimbns Collbctbd. — ^Nine; TitusviUe, Florida, November 8, 1911, Dr. F E. 
Lutz. Fourteen, Laudat, Domimca, West Indies, June 13, 1911, Dr. F. E Lutz. 




HyaleUa v^idjiiejfl, new species, malft 
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This is a species of very wide distribution and of considerable varia- 
tion. It has been reported from Alaska to Tierra del Fuego and from 
California to Newfoundland and Porto Eico It is now for the first time 
reported from Dominica, West Indies. The variation is most noticeable 
m the number of dorsal teeth. The variety inenrna is without dorsal 
teeth, while the number vanes from one to four m the dentate form 



Fig. 13. EydUDa vihdpleyif new species, male. 

a, gnathopod 1, b, gsaihopod 2, greatly enlarged. 


Byalella wbelpleyi, new species^ 

Figures 12, 18 

Ttpb Locality. — ^Port of Spain, Trinidad, British. West Indies, January, 1910, 
F. B. Whelpley. Type in The American Museum of Natural History; Gat. No. 
6693. 

Spboimbns Gollbctsid. — Seventeen; Port of Spain, Trinidad, British West 
Indies, January, 1910, P. B. Whelpley. 

DnsoBimoN OF Mald — ^Head lateral lobe rather shallow, eye small and nearly 
round. Antenna 1 reaching little beyond peduncle of antenna 2, peduncle shorter 
than the ten-jointed flagellum. Antenna 2 stout, not half the length of the body, 
flfth joint of peduncle slightly longer than fourth, flagellum as long as fifth peduncular 
joint plus about half the length of the fourth, flagellum composed of about ten joints, 
the first three of which are coalesced. Qland-oone short and inconj^cuous. Onatho- 
pod 1: fifth and sixth joints equal in fifth with rather narrow hind lobe, sixth 

^Nuned in honor of Mr. P. B. Whehiloyi the ooDeotca:. 
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nearly oval in outline, palm slightly obhque, oonveoE, and defined by a rather stout 
spine and bearing two sunilar spines on inner surface of joint just below the defining 
angle, seventh jomt very short and stout and armed with a double-toothed apex. 
Gnathopod 2 stout, second and third joints each with lower front margin produced 
into a shallow lobe, sixth jomt with palm very oblique and about equal m length to 
hind margm of jomt, defined by two short stout spines but with a scarcely perceptible 
defining anglsi seventh jomt equal m length to and exactly fitting palm. Perseopod 
1 sli^tly longer than 2. Ferseopods 3-5 mcreafdng consecutively in proportions and 
length Accessory branchus absent. Fleon s^ments 2 and 3 produced below into 
very shallow upturned pomts. Uropod 1 extending farther back than 2 or 3. Uropod 
3: peduncle about twice as long as the very short ramus. Telson very prominent and 
reaching back as far as the proximal end of the peduncle of uropod 3, apex evenly 
rounding and bearing two minute aetules. 

IcBNOiH. — 6 mm. 

Fbmalb. — Antenna 2 shorter and weaker in comparison with antenna 1; flagel- 
lum about equal m length to pedunde and composed of nine joints, none of which are 
coalesced. Qnathopods very similar to those of male but smaller and weaker. 

Lhnqth. — 6 mm. 

Cyamidea 
Gyamidn 
Cyamus spedes 

Spbciubnb Couaceed.-— One,* Fort de France, Martinique, West Indies, April 
2, 1910, P. B. Whelpley. 

This specimen is veiy young and in very poor condition so that 
specific identification is not possible. 
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NEW DOLICHOPID^ FROM NORTH AMERICA WITH NOTES 
ON SEVERAL DESCRIBED SPECIES 

By ]\1. C. Van Duzee 

Of the twenty-two new species described in this paper, sixteen are 
from the Neorctic Region and six from Guatemala, the latter taken by 
Dr. Bequaert. Several interesting species are from Mount Ranier, 
Washmgton, some from Electric Lake, Colorado, and Mr. Brown took 
several of the new species in Quebec. 

It has been a great pleasure to me to study this material, and I wish 
to thank Mr, Curran and Dr. Lutz for sending it to me for determination 
The types of the new species described here are in The American 
Museum of Natural History, unless otherwise stated in the text. 

Condylostylus aduncus, new species 

Length about 4 mm 

Male — ^Face and front ahimng green, without pollen or hair; frontal orbita 
with a row of five long, incurving black brifltleB; palpi and proboscis black; antenna 
black, small, longest bristle on second segment about as long as first two s^n^^ents of 
the antenna taken together; third s^pnent scarcely os long as wide, rounded at tip; 
arista dorsal; beard formed of only a few rather short black hours 

Thorax shining groon with bronze reflections; scutellum and pleura mostly blue; 
bristles of thorax moderately long; 1 can see but two maiginal bristles on the soutel- 
lum. Abdomen shining green with bronze and coppery reflections, the venter black; 
hair wholly black, the bristles of the abdomen short; hypopygium (Fig. 62) black, 
its outer daspers long, rather slender, hook-diaped, basal port a httle enlarged and 
with delicate pale hairs. 

Coxae and femora wholly block, except that the front coxae oire green, with a few 
diort black hairs on anterior surface and block bristles near tip; all trochanters black; 
front tibiae and torsi dark yellow ; middle tibiee brown on basal half, yellowish brown on 
apeal half; hind tibioe wholly black; all femora with long, dark yellow hair below, 
about as long os width of femora, and with a few black hairs among them; anterior 
middle tibito dender, without bristles, hmd tibue with several bristles, which are so 
short as to be difficult to separate from the hairs, as th^ are scaredy longer; all tarsi 
plain; length of front tibise as 62, of middle as 92; segments of front tarsi os 
40-16-9-6-6; of middle as 69-21-13-8-6; and of posterior pair as 46-18-11-11—7. 
Colypters, their cilia and the halteres block. 

WingH grayish, very slightly darker m front; third vem bent backward toward 
tip; last section of fourth vein bmit at a ri^t angle a httle before its middle, upper 
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bend rounded, but almost a right angle, apical part almost straight and ending dose 
to tip of third vem; there is no stump vem at first bend, this part of fourth vein being 
represented by a slight fold and darkening of the wing membrane; from the crose- 
vem to fork as 40, from fork to wing margin as 50; last section of fifth vein nearly 
straight, its length as 38, oroBB-vem as 31. 

Holotype, male, taken m March or April, at Moca, Guatalon, Guatemala, by 
Dr J. Bequaert 

This is a very bright, shining species, almost wholly without poEen; 
I can see only one pair of bristles on the scutellum, and the fourth vem 
is formed almost as in Meaorhaga, except for the fold in the wing mem- 
brane, but it surely should go in Condylostylua. It would run to erectiia 
Becker (from Paraguay) in Abb6 0. Parent’s table of American species 
(Annales de la Societe Scientifique de Bruxelles, XLIX, 1929, p. 7, 
couplet 26), but that species has the hypopygium almost whoUy con- 
cealed, the halteres pale yeUow, basal half of hind tibise and whole of 
middle ones yeUow, and middle tibise with 2-3 bristles 

Condyloatylua fusitarsla, new species 

Length about 5 mm. 

Maub. — F ace bare, wide above, but not as wide as front, narrower bdow the 
suture, eihmmg green above, bdow the suture dulled with white pollen, which extends 
up the sides above the suture; front bright shining green; palpi yellowish brown; 
antenzus wholly black, its three Bogpimta oi approximatdy equal length, longest 
hairs on second segment longer than the antenna, third segment roimded at hp, as 
long as wide, onsta dorsal 

Thorax and scutellum green, dorsum abming and with bronze reflections, scutel- 
lum with two pair of bristles; abdomen rathor dull, reddish coppery; hypopygium 
small, forming a rounded or flattened and somewhat enlarged tip to the abdomen, its 
appendages black, very small; the hairs at tip of abdomen rather short 

All coxEB black, anterior pair with green reflections and yellow tips; all femora 
blue-green with yellow tips and a few pole hams below; all tibim pale yellow, posterior 
pair dightly brown at tip; front torsi ydlow, becoming brown at tip, middle and hind 
torsi wholly black ; front tibis with two slender bristles above, one near basal third and 
one before apical thmd; middle tibiss with one bristle above near basal third and three 
below on basal third, a long, erect spur below at tip and also two amAll bristles above 
on apical two-thirds; hind tibim with one bnstle above near basal third and two rows 
of long bristly hairs below; front basitarsi slender, with short bristles bdow, which 
are moat numerous near base and about as long as diameter of s^ment; middle torsi 
(Fig 1) with the first segment bearing hooked bristles on lower posterior edge and a 
row of normal bristles on upper anterior edge; second s^ment short, bare except at 
tip; third B^ment very long and somewhat fusiform, bare; fourth and fifth s^^ments 
short and thin. Length of front tibia as 64, of middle pair as 98; s^pnents of front 
tarsi as 5&-16-10-6-6; of middle pair as 49^22-6-6; first segment of posterior pair 
as 45. Calypters brown with black cilia; knobs d halteres ydlow, the petiole 
brown. 
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Wings grayish, veins brown; costa with rather diort hairs; third vein shghtly 
bent backward toward tip; fork of fourth vein at right angles to fourth vein, but 
arched abnost from its base; last section of fifth vein as 21; fourth vein from cross- 
vein to fork as 36, from fork to wing margin as 32. 

Described from one male, taken near New York City. Type m Van Duzee 
Collection 

C. fusitarsis is very much like cockerelli Van Duzee, but has the 
face bare and third segment of middle tarsi of male long, enlarged and 
bare. 


Soiapus divergens, new species 

Length, 5-6 mm. 

MaIjB. — ^F oce wide, at top as wide as lower part of front, and half as wide at 
lower edge, wholly white pollmose; front opaque with grayish white pollen; palpi 
ydlow with white hairs; first two antennal s^ments pale ydfiow (Fig. 2), third black- 
ish, narrower than second s^pnent, pointed at tip; arista subapical, nearly bare; 
beard not very abundant, silvery white below, but mixed with delicate blackish hairs 
below and at the sides of the neck. 

Dorsum of the thorax green, with thick yellowiah pollen on front half, which 
partly conceals the ground color when viewed obliquely; seven pairs of acrostical 
biistleB, the first four very small; soutdlum with one pair of large marginal bristles; 
pleura black, white pruinoae, the posterior edge narrowly yellow. Abdomen green 
with black incisures, dulled with white pollen; posterior margin of first segment a 
very httle yellowish; sides of second and third segments largely yellow, venter yellow; 
hairs on the dorsum of abdomen black, on lower part of sides white and moderately 
long; hypopygium (Fig. 3) peholate, black, its tip and appendages mostly pale 
yellow, the pair of long, smooth, curved, hom-like claffpers (Fig. 4) yellow on basal 
half, black on apical half, and notched at tip. 

All COX83 and them hair wholly pale yellow; all femora and tibise yellow with only 
short hair, except that the front femora have a few long, delicate, yellow hairs bebw 
on basal half, some of these are as long as width of femora; anterior and posterior 
tibise each with one small bristls above near basal third; middle tibue without 
bristles, long and slender, their length os 107, length of front tibim as 86; s^ments of 
front tarsi as 79-22-22-10 (without projection, over projection as 17), last segment 8; 
of nuddle pair os 108-40-29-17-10; of posterior pair as 78-66-38-18-11; front tarsi 
(Fig. 6) yellow with the projection on fourth segment and whole of fifth black; fourth 
s^ment mth a diverging projection, which has its apical half slightly enlarged, bare 
and rounded at tip, this apical part of the projection appears like a separate segment, 
fifth segment a little thickened; middle tarsi yellow, a httle darkened toward the tip; 
hind torsi block from the tip of first segment. Calypters and holteres yellow, tips of 
former black, their cilia white. 

Wings grayish, a little narrowed at base, veins brownish black; third vein much 
bent backward toward tip; fork of fourth vem at a right angle to apical part of fourth 
vein, which is not qmte m a straight line with the rest of fourth vein, the first and 
second parts of the fork straight; the bend but little rounded; fourth vein from cross* 
vein to fork as 26, from fork to wing margia, measured in a line with apical part of 
fourth vem, as 40, but the vein ends at half tTiia distance from the fork; last section 
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of fifth vein straight, its length as 31; cross-vein very obhque and sinuous, its length 
as 36; posterior marg in of wing with a shallow sinuB both before and beyond the tip 
of fif& vein, thereby forming a slight lobe at tip of both fifth and sixth veins; sixth 
vein represented by only a fold m the wing membrane; costa not cihated 

Holotype, male, and one paratype, male, token by E. Latto, June 30, 1931, at 
Sumner, Fierce Co , Washington 

S. divergena is like pallena Wiedemaim in having the front wholly 
opaque with pollen, the dorsum of the thorax more or less opaque, first 
two antennal segments yellow, third brown and the hyjiopygium of 
nearly equal size and of the same general form. They differ as foUows: 
paUena has third antennal segment rounded, not pointed; the front tarsi 
in paUem have fourth segment white, widened in the middle, somewhat 
spindle-shaped, fifth segment black, half as long as fourth; it also has 
long stout bristles below on the front femora of the female and this may 
separate the female of dwergena from that of pcdlena, but the female of 
divergena is not known at present. 

Among the European species of Sdapua are several with the fourth 
and fifth segments of the anterior tarsi formed about as in this species, 
the two coming nearest dwergena are coatee Mik and vnedemanm Fallen, 
but in both of these the hsrpopygium has very different appendages and 
in the former the front tarsi are whoUy black, while in the latter the 
fourth segment of the anterior tarsi is almost wholly black. 

Rbaphium. (Xiphandzium) elongatum, new species 

Length, 3 mm 

Malb. — ^F ace narrow, its sides nearly parallel, only a ktUe wider above, silvery 
white; front shining violet; palpi black with black hair; antenna (Fig. 6) black, 
second segment with long bristles, one beii^ longer than width of third s^ment, tlurd 
s^;ment seven times as long as width at base, tapering rapidly beyond the nuddle, so 
as to form a slender tip, distmctly pubescent, arista one and one-fourth times as long 
as width of third s^ment at base; upper orbital aba black, lateral cUia and the long 
but not very abundant beard silvery white, the hairs forming the beard a btUe 
flattened; ocaput greenish black with a little whitish pollen 

Dorsum of thorax dark shining green; pleura black with green reflections, white 
pruinose; propleura with a few white hairs above antenarcoxs; abdomen green with 
bronze reflections, hair on the dorsum black, on the sides more whitish; venter black, 
white pruinose, with long hair, which is mostly white; hypopygium somewhat round, 
black, a httle metallic, with brown pollen and stiff black haire; outer Ig mellm (Fig. 7) 
with apical part triangular, black with tl^ hair on convex side largely black, on concave 
side the hairs are more delicate, curved and whitish, the petiole and its hgir yellow; 
inner appendages (Fig. 8) black with their hair mostly white. 

Front coxse yellow, black at base, with long, silvety-white hair, no black bristles; 
middle coxse with yellow tips, a few silvety-white hairs on anterior surface, a silvery- 
white thorn at tip and two large black bristies on outer anterior surface; hind ooxce 
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black with yellow tips, a few short white hairs and one black bristle on outer surface ; 
anterior femora yoUow below and at base and tip, black above and sometimes on 
most of posterior surface, their hairs small, few and white on postenor side, middle 
femCra wholly yellow, with black hair; hind femora yellow, black on apical fourth, 
extendmg to the middle on upper edge, their hair black, a few white hairs below, 
especially toward tip; front and middle tibis yellow, anterior pair with white hn.ir 
on anterior surface, which extends to tip of tarsi and is scarcely as long as their 
diameter; front tarsi (Fig 9) brown from tip of first jomt which is a little enlarged at 
tip, fourth s^ment shorter than fifth; front tibis with one small bristle near apical 
third; middle tibise with two large bristles b^ond basal third and several very anm-ll 
bristles; hmd tibiae and tarsi wholly black, their hair partly white, the tibise with two 
pairs of bristles above, one pair near the base o-nri one Tiaa-r the middle; imddle tarsi 
brown, a very httle yellowish at base; length of front tibue as 49, of imddle 65, and of 
posterior poor 08 90; segments of front tarsi as 23-16-7-4-7; middle paur as 30-15-12- 
8-7; of hmd tarsi as 26-27-20-14-10 Calypters and halteres pale yellow, fiilia of 
former white 

Wings grayish; third and fourth veins somewhat convergent but nearly parallel 
beyond the bend m the last section of fourth vem, which ends in the apex of the wing; 
last section of fifth vem straight, its length as 35, cross-vem as 13; postenor margin 
of wmg evenly rounded, but base of wing narrowed 

FBMAnB — ^Face wide, its suture near the middle, white polhnose; palpi black, 
covered with white pollen and black hairs; ontennse 10) black, third segment a 
little more than twice as long as wide, arista one and one-half tunes as long as antenna, 
second antennal segment with rather long bristles; upper edge of front femora blackish, 
sometimes only slightly so, hind femora with less black at tip than in the male; hmd 
tibiffl slightly brown at base and with apical third black, hmd tarsi wholly black. 

Described from two males and ei^t females, all taken by W J Brown, between 
June 16-21, 1930, at Thunder River, Quebec. 

Rhaphium (Xiphandnum) femoratum, pollex, dubtum Van Duzee, 
exile (Zhirran, and dongaiunij new species, form a closely related group, all 
havmg the hypopygial lamellaa and inner appendages formed very much 
alike. All have the postenor tibiss and tarsi wholly black or brownish 
black and middle femora wholly yellow. 

The first three have the third antennal segment very obtuse at the 
tip, tapering but httle before near the apex These are poUex (Fig. 15), 
S&moratum, and dubium (Fig 11). The other two have the third antennal 
segment tapering rapidly beyond the middle and the apical portion 
slender, almost acutely pointed at the tip. These ore exile (Fig. 12) and 
elongatum (Fig. 6), which also have the bristles on second segment 
decidedly longer than in the first three species. 

Of the fibrst three, femoratum has the first and second segments of 
the hind tarsi as 21-14 and the segments of the front tarsi as 23-12-8-6- 
7, polUx has the segments of front tarsi as 23-11-7-4-6 and of hind 
tarsi as 24r-26-19-12-10; and dvbium has the s^ments of hind tarsi as 
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20-24-15-10-10. Of the last two species, exile has the hypopygial 
lamellse (Fig. 13) long and rather dender, with a very long curved hair 
at the tip, and the front tarsi (Fig. 14) have their segments as 23-13-6-5-4, 
while in elongatum segments of front tarsi are as 23-11-7-4-7. 

The foUowmg table will help to separate these species. 

1 — ^Third antennal segment slender toward the tip; bristles on second antennal 

segment long 2. 

Third a-nt^mnal segment wide alm<»t to its tip; bristle on second antennal s^ 
ment shorter. . 3. 

2 — Hypopygial Iw-mRlIm with a long hair at tip; fifth segment of front tarsi shorter 

than fourth exUe Curran. 

LameUffi shorter and without a conspicuously long hair at tip, fifth segment of 
front tarsi longer than fourth elongatum, new specie 

3 — Second segment of hind tarsi two-thirds as long as first femot atum Van Duzee. 

Second segment of hind tarsi longer than first 4. 

4 — ^Widest part oi third antennal s^ment near the base; second segment of hind 

tarsi one-fourth longer than first; front femora wholly yellow. 

dubium Van Duzee. 

Widest part of third antennal s^ment beyond the middle; second segment of 
hind tarsi one-twelith longer than first; front temora mostly black. 

poUex Van Duzee 

Rhaphium (Xiphandnum) femineum has the hypopygial lameU® 
small, somewhat oval, and would not go in this group at all, as I look at 
it now. 


Rhaphium (Porphyrops) hlrtimaixus, new species 

Length, 4 mm. 

Maui. — Face iu the middle half as wide as width of third antennal segment, a 
little wider above, silvery white; palpi black with a little white pollen at tip, a few 
black hairs and one yellow bristle; front nearly opaque with dark gray pollen, a 
little longer than wide; antennase (Fig 16) black, one and one-half times as long as 
wide, rather rounded at tip, arista slender, one and one-half times as long as antennse, 
upper orbital dlia black, beard silvery white, long and abundant. 

Dorsum ot thorax bronze-green with a bronze-brown stripe on each side of the 
acrostical bristles; pleura black with a sl^t green tinge and white pollen Abdomen 
green with bronze reflections, hairs on first segment and on the aides yellow, on the 
dorsum black, hairs on the sides at base of abdomen long. Hypopygium (Fig. 17) 
black, its outer lamellse very long, black, narrow and tapering to their tips, with long, 
detioate, pale, curved hairs on each edge of inner side (in the drawing they i^ow as one 
row, being sdl turned inward), inner appendages nearly bare, enlarged and yellowish 
at tip 

All ooxse colored like the pleura and with silvery-white hair, that on anterior pair 
long and abundant, posterior coxse with only a few Hma.!! white hairs, no black bristle; 
front trochanters brownish yellow, middle and hind trochanters, narrow tips of 
femora, extreme base of hind femora and front and middle tibise yellow; hind tibisa 
yellow at base, shading mto brown, with apical fourth black above, below the black 
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extends nearly to the middle; anterior femora with black hair, the lower surface nearly 
bare; nuddle and hind femora with a few rather short, dehcate, white hairs below; 
front tibisB with two bristles on upper posterior edge of basal half, and on anterior 
surface are three bristleB on basal half and one near tip, none below; middle tibise 
with eight bristles on upper surface and a pair below near apical third; hind tibise 
with three bristles on upper posterior and two on upper anterior surface of basal two- 
thirds, also two on lower posterior surface; anterior tibise and tarsi with their hair 
stiff, bristly and abundant, but not very long; front tarsi yellow with most of last 
two segments brownish black; middle tarsi infuscated from tip of first s^pnent; hind 
tarsi wholly black; aU tarsi plain. LengthoffronttibiseasTO, middle tibise as and 
posterior pair as 118; segments of front tarsi as 32-13-10-6-7; of middle ones as 41- 
18-15-11-8; of posterior pair as 38r-35-23-15-12. Calypters and halteres pale yeDow, 
nilia of the former white. 

'Wings uniformly tinged with brown; posterior margin evenly rounded; apex of 
wing between tips of third and fourth veins; last section of fifth vein as 38, cross-veia 
as 20; third and fourth veins bent about as usual in this genus. 

Fbimat.hi. — ^Face very wide with yeUowish pollen, especially on lower portion; 
palpi velvety black with white pollen on their edges, front green or bronze color with 
brownish-gray pollen; third antennal joint about as long as wide, somewhat triangu- 
lar; thorax with the same two bronze-brown stripes as m the male; abdomen de- 
pressed, green, its hair mostly black, the white hair on the sides at base much shorter 
than m the male, in the allotype the abdomen is coppery black; front and middle 
trochanters yellowish brown, posterior ones yellow; hair on anterior coxss mod- 
erately long, white or yeUowish white; all tibia yellow, posterior ones a little brown 
at tip; hind femora more broadly yeUow at base than in the male; aU tarsi brown 
or black almost to their base, which is more or less yellowish; last section of fifth vein 
as 66, Gross-vein as 20; wings colored as m the male. 

Described from one male and two females. Holotype and allotype taken May 9, 
1931, at Eock Creek, Alsea Mount, Oregon, by J. Wilcox; paratype, female, taken 
July 29, 1930, at Fortiand, Oregon, by R. E. Dimock. 

Rhaphtum hirtvmarms is very much like nigrovUtatum Curran, but 
that species has long white hair on jxisterior and lower surface of anterior 
femora, while in hiriimanus the hair on the front femora is wholly black 
or nearly so, although there may be a few small white hairs on upper 
posterior surface, though 1 am not sure about these, as in most lights 
they appear wholly black. The paratype is in poor condition, but seems 
to be the same species, the female would run in the Curran table of 
species. Transactions of the Royal Canadian Institute, Toronto, XY, 
part 2, page 258, couplet 13 to nigrodliatum Curran, but that species 
has the tibise reddish with blank base, while in hirtimanits, all the tibise 
are yellow at the base. 

Dolichcpus bEyanti Van Duzee 

One pair of this species was taken by W. J. Brown, August 6, 1929, 
at Na'ta.shquan, Quebec. The following are a few additions and oorreo- 



Fig 1 Coruiylostylus fustku-818, new BfiGcieB Middle tarsus of miile 
“ 2 SciapuB dwergma, new species Antenna of male 

“ 3. Setapua divergena, new species Hypopygium of mnio 

“ 4 Sciapna divergena, new species Hypopygial cluspers of male. 

“ 5. Sciapus divergena, new species Front tarsus of male 

“ 0 Shaphtum elongatum, new species Antenna of mule 

“ 7. Rhaphium dongaium, new species Outer hypopygial lamella of Tnalq . 

“ 8. Rhaphium elongatum, new species Inner hypopygial appendages of 

male 

“ 9 Rhaphium dongaium, new species Front tarsus of male. 

“ 10 Rhaphium dongaium, new Bpccies Antenna of fotnulo 
“ 11 Rhaphium dubiuin Von Duzee Antenna of male 
“ 12 Rhaphium exile Curran. Antenna of mole 

13 Rhaphium exile Curran Hypopygial lamella of mule 
“ 14 Rhaphium exile Curran Front tarsus of mole. 

“ 15 Rhaphium poUex Von Duzee. Antenna of male 
“ 16 Rhaphium htrhmanua, new Bpeciea Antenna oi mole. 

“ 17 Rhaphium hirlimanua, new species Hypopygium of male 
“ 18 Ddichopua bryanli Van Duzee. Hypopygial lamella of mole. 

" 19 Dolichopua bremciliatua, new species Hypopygial lamella of mole. 

“ 20 Ddichopua bruneifaciea, new species Hypopygial lamella of male. 

21 DaUdiopua faUax, new species Antenna of male 

22 DoUchopua faUax, new species. Hypopygml lamella of mole. 

“ 23 Ddichopua falltix, new species Tip of wing of mole. 

“ 24 DoUchopua flavifaciea, new speciea Antenna of male. 

“ 26. Ddichopua flavifaciea, new species. Front tarsus of male 
“ 26 DoUchopua parmmanua, new species Antemui of male. 

“ 27 Ddichopua parvitnanua, new species. H37popygial lamella of mole. 

“ 28. DoUchopua parvimanua, new species. Front tarsus of iiinlo 
“ 29. Hercoatomua ornaticauda, new species Antenna of male. 

“ 30 Hercoatomua ornatioauda, new siiecies Hypopygium, not showing the 
elbowed bristles 

“ 31. Hercoatomua ornaticauda, new species. Hypopygium, showing the 
elbowed bristles. 


s 




Fig. 32. 
» 83. 


“ 35. 
" 36. 
“ 37. 
" 38. 
“ 39. 
" 40. 
“ 41. 
“ 42. 
" 48. 
“ 44. 
“ 45. 
“ 46. 
“ 47. 
“ 48. 
“ 49. 
" 60. 
“ 61. 
“ 62. 


Oymnoptemus etmoergensYaja-iyw^ Hypopygial lamdla, not showing 
the dbo^Ted bristles. 

Oymnoptemua conoergens Van Duzee. Hypopygial lamella, showing the 
elbowed bristles. 

Qymnoptemus breinpes, new species. Antenna of mala 
OymnopUrnua hreoipea^ new species. Hypopygium of male. 
QymTUtpienvua hrowni, new species. Antenna of male. 

Gymnopternus hrovmi, new ipeoies. Hypopygial lamella of male. 
Oymnopiemua ntgnfaciea, new species. Antenna of male. 
Qymnoptarnua mgnfacies, new species. Hypopygium of male. 

Paradtw coxaiu, new species. Antenna of male. 

ParadvM coxaliftt new speoieB. Hypopygium of male. 

Poaradhta coxaha, new spedes. Hypopygial lamella of male. 

PwracHua fratemna, new species. Antenna of male. 

Pantdaua fraternua, new species. Hypopygial lameUse of male. 
Paradiua aordidua, new spedes. Antenna of male. 

Paraditu aordidua, new spedes. Hypopygium of male. 

Parachua anguaticauda, new species. Antenna of male. 

Paradiua anguaticauda, new spedes. Hypopygium of male. 
Sardonua ohtuaua, new species. Antenna of male. 

Pdaaloneurua dbbrematua Loew. Hypopygium of male. 

PdaaioneuTua bequaertt, new spedes. Hypopygium of male. 
Condyloatylua aduncua, new spedes. Hypopygium of male. 
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tions to the description given m Bulletin 116, U. S. National Musomn, 
1921, page 104, Fig 61. 

Len^, 3 5 to 4 2 mm Palpi and proboscis blackish brown; aatoanm wholly 
block, third segment about one and one-third times as long os wide, rounded at tip; 
hypopygium and its lomelho moderately large, the lamellse (Fig tS) whitish with a 
very narrow black border which toward basal half becomes more yellowish and seems 
thi^ened; the lamellm are nearly two-thirds longer than wide and are jogged and 
bristly on apical margin, on apical part of inner surface they have qmte long hair on 
the disk, on the outer surface toward the base are mmute circles of brown from which 
minute hairs arise; in this male the black of the posterior legs is not quite as extensive 
as in the poratype I have. In the poratype the black extends narrowly along the 
upper edge of the hind femora nearly to their base and the hind tibke are black almost 
to them bose, only a httle yellowi^ at the knees, while in the malo before me the 
yellow on the hind tibim extends to the basal third on the upper edge, and the upper 
edge of the femora is scarcely at aU darkened, except at the tip The wings have 
the costa a httle enlarged at tip of first vem, gradually tapering to normal as in the 
drawmg m the BuUetm (Fig 61) In the description m the Bulletm it says “costa 
with a amidl knot-like enlargement at tip of first vem,” but I do not think this would 
show as a knot, unless viewed from above 

The anterior torsi are one and one-fifth times as long as their tihim, nuddlo and 
hind tarsi Wo-fifths longer than their tibise; segments of anterior torsi as 30-16-10-7- 
9; of middle ones 48-28-18-11-9, of posterior pair as 42-39-27-16-12 

Dolichqpus omatipeimiB Van Duzee 
Two males and one female of this species were taken by C H. Curran, 
July 10, 1930, at Oakdale, Long Island, N. Y. The male was described 
from Massachusetts, in Bulletin 116, U. S. National Museum, page 132, 
Plate VI, figs 87 and 87a. 

The female has the uung as m the mole; middle tibup with a pair of bristles below 
at apical third, a single one near the middle and another near basal third; hmd tibim 
with a row of hairs below, which are stiff and of mcreosing length, ending in a large 
bristle near apical fifth; face, front, antenna, legs, tarsi and front coxa* colored almut 
as in the male; bristle on upper surface of middle bositarsi a little smaller than in the 
male. 


Dolichopus hmnilis Von Duzee 

Bulletin 116, IJ. S. National Museum, page 108, Plate v, figs 64 and 64a 

Described from a single mole, taken in Alaska. 

I received from the American Museum one male and four females 
of this species, all taken somewhere m Greenland. All have the front 
shining, dark blue, almost blue-black 

FbmaiiB. — S econd and third antennal segments taken together scarcely as long 
as first and nearly round in outlme, but third a little pointed at tip; face wide, block, 
covered with thick gray pollen; palpi dark yeUowish; lateral and iMerior orbital dlia 
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yellowish, cilm of calypters yellow; antenor femora black, rather widely yellow at tip; 
middle femora wholly yellow, or mth a blackiBh streak below on bond half; hind 
femora more or leas block on basal half, remamder yellonnsh; hmd tibue black at tip, 
with two bristles below, which are ])laced qmte close together; middle tibiee with one 
bristle below, their basitarsi without a bnstle above; front and imddle tarsi black 
from the tip of the first segment, hind tarsi wholly black; anterior torsi only a little 
longer than their tibice, middle torsi dlstmctly longer than tibia; wings about as in 
the mole, except that the costa is only a very httle enlarged at tip of first vem, taper- 
ing to its tip 


Dolichopus brevlciliatus, new species 

Length, 4 mm. 

Male — ^Face narrow, dork ydlow; front dark Hhimng blue; palpi yellow, 
proboscis black; antennie wholly block, third s^ment a httle longer than wide, 
somewhat comcal in outline; lower orbital cilia white 

Thorax and abdomen shining green with blue and bronze reflections; pleura and 
sides of abdomen with a httle white pollen; hairs and bnstles of abdomen black; 
hypopygium black, its lomellse (Fig. 19) ivhite with a black border at Up, the bans 
on their edge block, a few white hairs on the surface near upper edge and on the petiole, 
jagged and bristly on the upper apical comer 

Antenor coxae yellow, blackish at base on outer surface and with numerous amap 
black hairs on antenor surface and four large black bnstles near tip; imddle and hind 
coxes block; trochanters, femora and tibiss yellow; apical fifth of hmd Ubue sharply 
black; imddle and hmd femora each with one preapical bristle, the latter ciliated on 
lower postenor edge with pale yellow hairs, w'hich are about three-fourths as long as 
width of femora; front tibisc with a row of very short bnstles on upper surface, and 
three somewhat longer ones, also two small bristles on lower postenor edge, the larger 
one near basal third and a small one near apical third; middle and hmd tibue with 
lai'ge bristles above, the former with one large bnstle near apical third of lower pos- 
tenor surface, hind tibise with a row of small bnstly hairs below on apical half; all 
tarsi plom; antenor and middle tarsi block from the tip of the first segment; hind 
tarsi wholly block; front tibiec ns 72, middle 104, and hmd 106; segments of antenor 
tarsi os 41-19-16-10-9; imddle pair as 61-26-21-13-10, posterior pair as 60-4&-30- 
20-13 Cnlyptcrs and hulteres yellow, the cilia of the former black 

Wings grayish, costa ivilh u small, knot-like enlargement at tip of first vem; 
last section of fourth vem a little bent before its middle, third vem a httle bent 
backward at tip; last section of fifth vein straight, its length to wing margm as 86, 
cross-vem as 23; anal angle of wing rather promment, the wing being of nearly equal 
width throughout; hind margm of wing a httle notched at tip of fifth vein, which 
scarcely reaches the margin 

Type — ^Male, taken by W. J Brown, August 1, 1929, at Natashguan, Quebec; 
m Canadian National Collection 

This is almost like setoaiis Loew, but is smaller and differs in having 
the face yellow, almost ocher-yellow, the antennte wholly black and the 
cilia of the hind femora less than half as long as in that species. 
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Dollcbopua bruneifadeB, new species 

Length, 4 mm. 

Maui. — ^Face moderately wide, brown, but not dark, seen from above yellowidi 
brown; palpi and proboscis black; front shining green; antenns wholly black, the 
third segment a little longer than wide, obtuse at tip; lower orbital cilia ydlowish 
white; the black dlia do not extend down to the middle of the eyes. 

Thorax and abdomen very dark HhiniTig green; dorsum of thorax with brown 
pollen, which is visible when viewed obliquely; hairs of abdomen black; hypopygium 
black, its lameUse (Fig whitish, tinged with brown and with a block border, 
jagged and bristly on upper apical comer; inner appendages yellowish brown. 

Ooxte, troohwtera, femora, tibise and tarsi wholly black, even the knees ore not 
yellow; anterior coxse with short black hair; hmd femora ciliated with a few dark 
yellowish hairs on apical half of lower surface; hmd tibue thickened throughout, 
shining; middle basitarsi without a bristle, but with a fewhttle spines below; middle 
torsi one^ourth longer than their tibia; antmrior tibue four-fifths longer than basi- 
tarsi; segments of middle tarsi as 58-2^22-13-S Calypters and knobs of halteres 
dark yellow, cilia of former white. 

Wings grayish; costa with a short, very slight enlargement at tip of first vein; 
last section of fourth vein bent at its middle; last section of fifth vein twice as long as 
the cross-vein. 

FsMAna. — Face wide, dark grayish polUnose; third antennal s^ment about as 
long as wide; palpi black, proboscis brown; otherwise colored about as m the mole; 
form of wing about as in the male, except that there is no enlargement of the costa 

Described from six males and three females, taken June 28, 1910, at Electric 
Lake, La Plata County, Colorado, at an elevation of 8400 feet, by Dr. F. E. Lutz. 

This ^cies is near interjecta Van Duzee, but m that species the 
hmd femora are without cilia below; the hind tibiss are scaroely thick- 
ened, except toward the tip, the knees and front and middle trochanters 
are yellow, the middle tarsi about os long as their tibue and the face is 
silvery white. 


Dolicbopus fallaz, new species 

Length, 4 5 mm ; of wing, 4 mm. 

Mau. — F ace, palpi and proboscis dull black, face wide above, a httlo narrowed 
below; front shining green with bronze reflections; ontennffi (Fig. 21) block, third 
s^^ment about twice as long os wide, bore, rounded at tip, arista inserted near nuddle 
of upper edge, its pubescence very short; a few of the lower orbital cilia w'hitish. 

Thorax and abdomen coppery and green, in the holotype mostly coppery; houns 
of the abdomen black, those on lower part of sides short and whityh; venter almost 
bare; hypopygium black, its lameUse (Fig. 22) sordid whitish with a narrow, black, 
apical border, jagged and bristly on outer maigm. 

Coxse, femora, tibise, and tarsi wholly black; front coxse with short black hair, 
among which there seem to be a fewdelicate white hairs; oil femora with only very 
short hair below; middle and hind femora each with two preapical bristles, one in 
front of the other; anterior tibise with three large bristles on middle half above and 
two below; middle tibise with three oon^icuou^ long bnstles near apical third, two 
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above and one below, those at tip also long, while on upper surface are two shorter 
bristles near the base and one near the middle; hind tibue with seven large bristles 
above, none below; front tarsi one and one-half times as long as their tibise; s^ments 
of anterior tarsi as 39-17-14r-9-10; of middle pair 39-20-16-10-10; those of pos- 
tenor pair 62-50-37-23-16. Calypters and halteres yellow, former with long, stout, 
black cilia and some dehcate, pale yellow hairs. 

Wings (Fig. 23) gray with brown veins and yellow root; third vein a httle bent 
backward at tip, last section of fourth vem quite shai^y bent near its middle; last 
section of fifth vein as 45, cross-vem as 25; a Edight enlargement of the costa at tip 
of first vein. 

Fbhalbi. — ^like the male in general characters and color; face wider with parallel 
sides and covered with a little dark gray pollen; third antennal s^ment a little longer 
than wide; front tibise without bnstles above, but with a small one below; middle 
tibis with four large bristles on middle half above and one below near apical third; 
posterior tibis with about ten bristles above and a row of very short, hairhke spines 
on lower anterior surface; wmgs tmged with brown in front as far back as third vein. 

Descnbed from two paurs, all taken at Electra Lake, Colorado, between June 28 
and July 1, 1910, by F E. Lutz, at about 8400 feet elevation. 

This male is much like mgnmamta Van Duzee, but in that species the 
middle and hind femora have only one preapical bristle, the face is 
silvery white and the costa much enlarged. The female would run to 
adequatua Van Duzee, but in adegimtus the front tarsi are scarcely as bng 
as their tibiae, and the face silvery white. 

DoUohopus flavifaoieB, new species 

Length, 4 mm. 

MaiiB. — Face rather pale yellow, moderately narrow in the middle; front shining 
green; palpi brownish ydlow with black hairs; proboscis black; antenna (Fig 24) 
moderately large, blo^, roimded at tip; arista dorsal, one-third longer than the 
antenna; orbital cilia wholly black. 

Dorsum of thorax shining green with a httle white pollen along the front; scutel- 
lum more coppery. Abdomen shining green, its incisures narrowly bronze or coppery; 
hypopygium block, its lamelhe rather large, formed about as m stenhammari Zetter- 
stedt (Plate ii, fig. 22a, U. S. National Museum, BuUetm 116); black, a httle yellow- 
ish brown in the middle 

Front oox£o dark yellow, blackened on outer surface nearly to their middle, their 
hii.Tr black; middle and hmd coxse black; all femora and tibue ydlow; tips of hind 
femora and apical fifth of their.tibise black; all femora nearly bare below; middle 
femora with two preapical bristles, placed longitudinally; hmd femora with one pre- 
apical bristle; fore til^ with four biistleB above, one of which is small, and two long 
cdender bristles below; middle tibia without a bristle below and middle baaitarsi 
without a bristle above; anterior and middle tarsi black from tip of first segment, 
the hinil tarsi wholly black; front tarsi CF%. 26) with third and fourth segments a 
little, the fifth considerably widened; middle and hind tarsi plain; front tibue as 75, 
segments of front tarsi as 86-10-9-8-13; of middle pair as 69-26-20-16-14; of pos- 
terior pair as 63-47-35-24-15. Calypters and halteres yellow, cilia of former black. 
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Wings n little grayish; costa with a small knotlike enlargement at tip of first 
vem; last section of fourth vein moderately bent just before its middle and about 
opposite tip of £fth vein, which is not quite twice os long os the cross-vem, anal 
angle of wing promment, almost formmg a lobe at tip of sixth vom, although the wing 
is somewhat narrowed toward the base 

Typh — M ale, taken by W J Brown, July 3, 1929, at Homngton Harbor, 
Quebec; in Canadian National Collection. 

This would run to daayopa MaUoch, in the table of species in Bulletin 
116, U. S National Museum, page 14, but it differs greatly from that 
species. D. dasyops has the hypopypal lamdlse mostly white; the hind 
femora wholly yellow, the last segment of the anterior tarsi very broad 
and the costa not enlarged at the tip of the first vem. 

Dolichopus parvimanus, new species 

Length, 5 mm 

Male — Pace wide, a little narrowed below, brownish yellow; front dull green^ 
ish; antennse (Pig 26) yellow with tip of third s^ment brown; the orbital cilia are 
almost all gone m the type, but I see no black ones below the middle, although there 
seem to be one or two whitish ones near the proboscis 

Thorax and abdomen green with coppery reflections; dorsum of thorax dulled 
with yellowish-brown pollen; hypopygium block, its lamelke (Fig 27) qmte large, 
white with a narrow black apical border, which is jagged and bristly 

Anterior coxse wholly yellow with a few small black hiurs and a row of five 
bnstles of decreasing size at tip; middle and hmd coxse black, broadly yellow at tip; 
femora and tibise yellow, apical tenth of posterior tibise black; antenor and postenor 
femora and tibise without bristles or long hair below (middle legs missing in type); 
anterior tibise with two long bristles and several smaller ones on upper anterior edge; 
postenor tibise with strong bristles above; hind femora with one preapicol bristle; 
front tarsi (Fig 28) yellow with last two segments block, the fifth with long dense 
black hnir above; hind torsi wholly block; front tarsi one and one-half times as long 
as then: tibia, them s^ments us 47-21-17-7-16. Colypters and halteres yellow, the 
ciha of the former block. 

Wings grayish, a httle darker in front; costa not enlarged at tip of first vein; 
third vem bent backward a little at tip. 

Desenbed from one male, token by Dr. F E. Lutz, June 7, 1919, at Rogmer, 
Colorado, at about 4500 feet elevation. 

This species is something hke mgilana Aldrich, but that species hus 
the face silvery white, the front violet and the third antennal segment 
smaller. 


HercoBtomus omatlcauda, new species 

Length, 3 mm. 

MaIiE. — ^F ace narrow, grayish-white pollinose, its sides poralld; front dark green 
or bronze-green, gray imllinose; palpi black; antennae (Fig. 29) black, third segment 
twice as long as wide, rounded at tip; orbital cilia- wholly black. 

Dorsum of thorax and abdomen dark shining green; abdomen with black hflfr 
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and alight bronze reflectiona; pleura blackiah; hypopygium (Pig 30) black, peduncu- 
lated with block lomellsB, which ore somewhat oval but taper mto a rather alender 
petiolo, they ore fringed on outer edge with moderatdy long hairs, on apical port with 
very long, fine luurs (see Fig 30), and on the inner surface near the edge with elbowed 
bristles which have a small projection at the elbow (see Fig 31); this last figure also 
shows three pairs of inner appendages, one pair of plain hooks, one pair of bent ^ines 
and one of clubbed, the long central organ and its Hhftai.h, which is short. 

Tj^b whoUy black; anterior coxs with small black hairs; antenor tibise with two 
pairs of small bristles above, none below; middle tibue with three pairs of long bristles 
above and one bristle on upper posterior surface near basal third, none below; pos- 
tenor pair with four pairs of bristles above and one smaller one below near apical 
third; front and middle femora with short hair below; postenor femora with a row of 
hairs on lower anterior surface, which are moderately long; middle and b^d femora 
each with one preapioal bristle; all tarsi plain, except first segment of postenor pair, 
which has a bristle at the tip; length of front tibiffi as 52; middle as 68 and postenor 
as 66; segments of front tarsi as 21-11-8-6-3; of nuddle pair os 32-16-12-7-7; 
and of postenor pair us 26-23-15-11-11 Colj^ters and halteres yellow, the ciha of 
the former black. 

Wmgs slightly tinged with brown; third vem bent backward toward its tip; last 
section of fourth vem nearly straight, making it somewhat convergent with third, 
endmg a httle in front ot apex of wmg, last section of fifth vem as 31, cross-vem as 
14; postenor margm of wmg evenly rounded, the anal angle being somewhat narrowed. 

Fbmatjd — Nearly like the male; face a httle wider and the third antennal s^- 
ment about as long os wide. 

Tyfbb — Described from five males and six females; holot}^, mole, and allo- 
type, female, and five paxatyxies, taken by J. Wilcox, August 13, 1931, at Sunrise, Mt. 
Bamier, Washington, at an elevation of 6318 feet, and one pau: taken by H. A. ScuUen, 
August 1, 1930, at Crater Lake, South Bom, Oregon, at 7100 feet elevation 

Hercostomus omcUicauda is very much like H. (JSymnopternus) 
corwergena Van Duzee, but both male and female of convergens have two 
preapical bnstleB on the middle and hmd femora and the hypopygial 
lamellse are of different form (see Figs. 32 and 33). 

Hercostomus (Gymnoptemiu) brevipes, new species 

Length, 2.4 mm 

Malb. — ^Foce about one-third as wide as the head, twice as long as wide, silvery 
white, its suture near the lower edge, makmg the lower part twuce as wide as long; 
probcMscis and palpi block; antemue (Fig. 34) block, third segment rounded at tip, 
one and one-half times as long as wide; front block with dark gray pollen; the orbital 
dha seem to be wholly black 

Dorsum of thorax and the abdomen shining metallic block with slight purple 
reflections; dorsum of thorax with a very httle brown pollen; pleura dull black; 
acrosticol bnstles represented by two large bristles on anterior port; hairs on sides 
of abdomen appear whitish, those on the dorsum are more black; hyi>opygium (Fig. 
35) biRftIf, rather htwrII, its l amellm somewhat crescent-shaped, fringed with fine hairs. 

Goxffi, femora, tibise, and tarsi black, the front tibia somewhat ydlowah with 
two pairs of bristles above and none below; bront coxa with a few very small black 



18 AMERICAN MUSEUM NOVITATES [No. 599 

hairs; hmd tibue with a pair of hnsUee below near the middle; length of front tibue 
as 36; segments of front tarsi as 16-6-6-6-6; of middle tarsi as 24-10-7-6-9; of 
posterior pair as 17-19-13-8-^. Cnlypters brown with black cilia; haltercs black. 

Wings dark gray, tinged with brown as far back as fourth vem; third and fourth 
vems nearly parallel beyond the crose-vem, the fourth ending m the apex of the wing; 
last section of fifth vem curved, its length as 26, eross-vem os 11; anal angle ot wing 
quite prominent 

Described from one male, taken by G Hendnckson, June 6, 1927, at Ames City, 
Iowa. 

H. hrevipes is something like tibialis Van Duzee, but it is smaller, 
has the third antennal segment one-half longer than wide and rounded 
at the tip; the middle and hind tibiae whoUy black; the wings darker in 
color and the last section of the fifth vein two and one-half times as long 
as the cross-vein. H. tibialis has the last section of the fifth vein a little 
over one and three-fourths times as long as the cross-vein, the middle 
tibise yellowish, the third antennal segment about as long as wide and 
somewhat pointed at tip, and is 3 to 3.2 mm. long. 

Hercostoxuus (02n3uioptenxu8) browni, new species 

Length, 2.3-3 mm. 

Maui — ^Face and front dull black, with alight traces of gray pollen on lower port; 
palpi velvety black; antennm (Fig. 36) wholly black, third segment twice as long as 
wide, pointed at tip, with long pubescence; occiput very dark green with thin gray 
pollen; orbital cilia wholly black. 

Dorsum of thorax and abdomen shining bronze-green, the farmer almost blackish; 
pleura and venter of abdomen dull black; abdomen with block hair; hypopygium 
moderately large, block, its lamella (Fig 37) black, fringed with stiff block hairs, 
somewhat crescent-shaped, usually closely apphed to the end of the hypopygium, 
so that only the outer edge shows 

Coxa and femora black, narrow tips of coxa, aU trochanters, extreme base of 
femora yellow, the moderately wide tips of front and middle femora and extreme tips 
of hmd ones yellow; coxa with block hair and bristles; femora without long hair 
below, middle and hind ones with onepreapical bristle; upper surface of front tibia 
with a pair of small bristles near basal fourth, a large bristle at the middle and a row of 
small bristles or bnstle-like hairs on upper posterior edge, which ore longest toward 
the base, very short at the tip, the brislles b^pnning at the basal fourth, where they 
are about as long as the diameter of the tibia; middle tibia with one long bristle at 
apical third of lower anterior edge; hind tibia usually brown or black at tip; tarsi 
black with first s^ment more or less yellow; length of front tibia as 66, middle as 
69 and posterior as 100; segments of front tarsi as 30-14-6-8-8; of middle pair os 
87-18-16-10-9; those of posterior ones as 28-32-24-16-11. Calypters and halteres 
yellow, the alia of the farmer black. 

Wii^ slightly tinged with brownish; third vem bent backward a little more at 
tip than the last section of the fourth vein, so that it approaches the fourth at the tip 
a very httle; fourth vein nearly straight and ending in the apex of the wing; lart 
section of fifth vein nearly straight, its length as 40, cross-vem about as 20; angle 

of wmg rounded, but rather prominent. 
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Ttfhb— D escribed from nineteen males, all taken by W. J Brown, in Quebec, 
in 1930. Holotype and eight paratypes, at Biadore Bay, July 12 to August 1; and 
six paratypes at Thunder Baver, June 21-23. Types in Canadian National Collection. 

Gymnopt&mus hrowni is nearly like tnaUs Loew, but tnstia has the 
third antennal segment about as long as wide and with very short 
pubescence, the hjrpopygial lamellae larger and the row of little bristles 
on the front tibiae of more even length; my specimens of instis are from 
Alaska, where the type was taken. The femora in both tnstis and hrowni 
are sometimes largely yellowish brown, especially below. 

HercostomuB (Qymxijoptemiu) nlgrifades, new species 

Length, 3-3.6 mm 

Maud, — ^F ace rather wide above, narrowed below, black with black pollen; 
palpi black; antenns (Fig. 38) black, third s^;ment somewhat comcal in outline; 
front black, vertex and occiput dark green with a httle brown pollen; orbital mlia- 
wholly black. 

Dorsum of thorax and the abdomen dark blue-green, the former with a little 
brown pollen, which is visible only when seen obhquely; hairs of abdomen black; 
pleura black. Hypopygium (Fig. 30) and its lamells black, the former sessile; lamel- 
IsB rather small, fringed with nooderately loi^ hair, somewhat crescent-shaped; inner 
appendages enlarged at tip and with a long hair on the side; central organ about as 
long as the hypopygium; abdomen with long bristles on posterior margm of fifth 
segment, these bristles nearly twice as long as the bristles on the other segments 

All coxse, femora, and the hind tibis black; front and imddle tibue dark yellow, 
or yellowish brown, sometimes almost blackish; front ooxs with rather long black 
hair and long bristles, one of which is near the apical third; middle and hind femora 
each with one preapical bristle and a row of moderately long hairs on lower surface; 
upper surface of front tibia with a pair of small bristles bqyond basal fourth and a 
lai^ single bristle at the middle, none below; middle tibis with a pair of large 
bristles above at basal fourth, a single one at basal third and a pair at apical thu*d, 
below with one huge bristle at apical third; hind tibis with seven bristles above and 
one below, which is near apical fourth and another small one near the imddle below; 
length of front tibus as 49, of nuddle as 68, and of posterior pair as 92; s^ments of 
front tarsi as 25-10-8-6-6; of middle pair as 33-18-14-10-8; those of postenor pair 
as 22-27-20-13-10. Calypters and halteres yellow, the cilia of the former black 

Wings a little tinged with brown, darker in front of third vem, which is nearly 
straight; lost section of fourth vem nearly parallel with third, ending just in front of 
the apex of the wiog; posterior margm of wing evenly rounded, the anal angle being 
rather full, but not prominent; last section fifth vem straight, its length as 47, 
oross-vem as 20 

Fwuat.tb. — Face dark grayish pollinose; front and middle tibue dark yellowish 
brown, somebunes almost black; otherwise about as in the male. 

iSnPBis. — Described from seven males and nine females, aU taken by J. Wilcox, 
May 24, 1931, at Newport, Oregon. 

H. nigrifades belongs to a group of four species which have all the 
femora, binH tibis and hypopygial laTnellfB black. This group contains, 
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besides the present species, tenmcaiida Van Duzee, tibtalis Van Duzee, 
and hrempes Van Duzee; it differs from all of those in having the face 
black, in which character it agrees with tnstis Loew, but that species has 
all the tibiae yellow, the posterior pair with a blackish tip. My specimens 
of tnshs are from Alaska, the type location, and have the inner hypopygial 
appendages boot-shaped, not rounded and club-shaped as in mgrifacies. 

Hercostomus (Gynmoptemus) ovatlconiis, new species 

Length, 2 6 nun 

Male — ^Face rather narrow, black m the type (probably white poUmoso in well- 
preserved specimens) Palpi black; front block hke the face Antennas black, third 
segment dightly longer than wide, oval, broadly rounded at tip with rather long 
pubescence on third segment and arista; orbital ciha wholly block. 

Abdomen green with bronze reflections and black hair; hypopygium of about the 
usual size, black, its outer lamellse rather small, dork 3 rellow, fnnged with block 
hams 

CoxsB and femora black; hair on front coxa) block; all tibim yellow, posterior 
pair ^ith apical fourth block; front tibim with one bristle near middle on posterior 
surface and a row of small bnstlcs on upper posterior edge with two longer bristles 
among them; middle tibise with one bnstle above just before basal fourth, none below; 
hmd tibuB with one bnstle below at apical third and several short bristles, or bristly 
hares, above with three pairs of large bristles; length of front tibue os 57, of middle as 
62 and of posterior as 67; length of the segments of front tarsi os 18-9-7-5-7; of 
hmd tarsi as 20-25-18-12-9 Colypters and halteres yellow, ciha of former black. 

Wings grayish; last section of fourth vem and the third vein nearly straight and 
parallel; last section of fifth vem straight, its length os 34, cross-vein as 13; anal 
angle ot wing rounded, not very promment 

Ttpb — ^Holotyiie, male, taken May 2, 1910, at Great Piece Meadows, New 
Jersey 

H. ovaticorms is almost like singularis Van Duzee, described from 
Ehode Island, but that species has tibe third antennal segment pointed at 
the tip, while in this species the third segment of the antennse is broadly 
rounded, not at ah pointed. 

Paradius cozalis, new species 

Length, 3 6 mm.; of wing, 3 3 mm 

Maubs — ^Face narrow, a httle widiff above, silvory white, not quite reochmg the 
lower margin of the eyes; front and occiput green with considerable white pollen; 
palpi very small, brown with yellow hairs; antenna (Fig. 40) yellow, brown on apical 
third, pointed at tip, arista black with long pubescence; orbital cilia almost wholly 
yellowish white 

Dorsum of thorax diming blue-green, the postenor part more blue; the velvety 
black stripe above root of wing distinct and reachmg the suture; the white jiollinose 
spot at the suture large, but not silvery. Abdomen aluning green with large spots of 
white pollen on the sides of the s^ments and black hair; seventh segment block, ring- 
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like; hypopygium (Fir 41) black, a little yellow below, with a short peduncular 
segment, its apiKjndnRCB yellow, outer lameUm (Fig 42) Imrge, yellow, bladosh, and 
pomted at tip 

AH ooxa>, fomora, tibia' and tho front tarai pale yellow, middle and tarsi 
block with first segment dark yellow; front coxai ^ith black hair and four large 
bristles, two at tip and two on a]ncal htUf of outer anterior edge, also two or three very 
small bristles at bane in front; front tibise above with a pair of rather short bristles 
at basal third, one at nuddlc and one near tip, also a row of stiff hairs above ftnrf below 
on posterior surface; first segment of front tarsi with a row of bristly hauB below, 
several near the base longer than the diameter of the s^ment; nuddle tibia with a 
pair of bristles below near the middle, above with four long bristles on anterior n.nH 
three on posterior edge, also two near tip; hmd tibia below with a paur of bnstles of 
moderate length beyond tho middle, and several small ones, above with four pairs of 
large bnstles, and a single one at apical tenth; middle and hind tarsi with abundant 
stiff hairs; length of front tibia as 69; of middle ns 79, and of posterior as 1 14; seg^ 
ments of front tarsi as 33-10-8-7 0; of middle os 39-16—16-10-7; and of postenor 
as 26-46-26—16 7 Calyptors and halters yellow, the former with black mli**. 

Wings a little grayish; third vein a little bent backward toward tip, last section 
of fourth vein qmte abruptly bent at its nuddle, roundmg forvi'ord so os to be concave 
postenorly (tho venation is typical of the genus); last section of fifth vein only 
slightly arched, its length os 32, (Toss-vom os 21; n.nn.1 angle of wmg promment 

— Male, token in February or March, 1031, at Santa Ekmhn, Pochuta, 
Guatemala, by Dr J. Boquocrt. 

Faracli us coxahs is very much like wirwiis Van Duzee, from Honduras, 
but that species differs m havmg the third antennal segment largely 
brown, rounded at tho tip, the h 3 rpopygium with a curved peduncular 
segment one-third as long as tho hypopygium; the middle tibia below 
with one bnstlo near the basal and one near the apical third; hind 
tibise with one bnstlo below at the apical third; lost section of fifth vein 
slightly longer thiui the cross-vein and the last section of the fourth vein 
beyond tho cross-vein ninning nearly straight to its tip. 

Paracliiis fratemus, new species 

Tjciigth, 3 mni , of i^ing the wime. 

MaijB Face of moderate width, a Uttle wider above, silvery white; palpi yellow 
with black hturs; front and oeciiiut green, white pollmose; antennee (Fig 43) dork 
ydlow, third segment liloi'kish, slightly longer than wude, obtuse at tip, ansta inserted 
above tho tip, onc-fifth shorter than the front femora, its pubescence short, the tip a 
httle enhu’ged, elongate-oval; upiier half of orbital cilia black, lower half yellowish 
white and with bnslJy black hairs below the neck 

Dorsum of thorax green ^ ith grayish pollen, and a rather wide, median, brownish 
coppery sinpe; abdomen green or coppery; hypopygium blackish, its lamellsB black 
(Fig. 44), roundod with a distmct petiole and a very long acute pomt extending back- 
word from its upiier edge, fringed on outer edge with long yellowi^ hairs. 

Front coxo) yellow, somotimcs a httle darkened at extreme base on outer surface 
and with a few black hairs and long bristles; middle and hind coxm block with narrow 
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yellow tips; all femora and tibue yellow, all tarsi yellowish at base, black from tip of 
first segment, plain, with only a few minute spines below; all femora with a few rather 
short yellowish hairs below; length of anterior femora os 54, of their tibiis as 52; 
length of middle tibue as 70, posterior as 98; segments of anterior torsi as 18-6-5-4-6; 
of middle pair as 32-18-1^10-10; of posterior pair as 24r-31-21-15-10 Calypters 
and halterra yellow, oilia of former black 

Win^ grayish; third vein straight; last section of fourth vem from the cross* 
vein to bend as 40, h*om bend to apex of wing as 29; cross-vein nearly perpendicular 
to the axis of wing; fourth vem reaching the wing margin before the apex of the wing, 
scarcely parallel with third at tip. 

Ttpbs — ^Described from four males, taken by C. H. Curran, July 6 and 9, at 
Gold Spring Harbor, Long Island, New York. 

P. jroternus is one of three forcM with the arista enlarged at the lip. 
The first, clamculatus Loew, was described in 1866, the type being taken 
just across Long Island Sound from where these spedmens were taken. 
According to Loew’s description claviculaius differs from fratemiLS in 
having the wings blackish and the hypopygial lamellse with a filament 
attached to the side at the base. Dr. Aldrich described diacifer in March, 
1902, from specimens taken on the island of Granada, West Indies, and 
this must have the h 3 ^opygial lameUsB much as mfraternua, but differs 
in having the antennal arista longer than the anterior femora. In 
fraiemm the arista is to the front femora as 44 to 54. Dr. Aldrich also 
states that the bend in last section of fourth vein is very obtuse and at 
its middle, while the bend in fratemua is quite sharp and considerably 
beyond its middle. All three species may prove to be the same, but I 
scarcely think it possible. 

Faradiiu sordidus, new species 

Length, 3.1 mm. 

Malb — Face in the middle as wide os third antennal segment, one and one- 
half times as wide above, silvery white, suture near lower port, making the lower 
part about as long as wide, rounded below; palpi small, black with the hairs mostly 
yellow; front blue-green with considerable white pollen; antennso (Fig. 45) ]mllow, 
third segment with apical two-thirds brown, pointed at tip, one-third longer than 
wide, arista maerted near the middle, with long pubescence; occiput green, white 
pollmose; lower orbital cilia white. 

Dorsum of thorax brownish green with blue reflections, its pollen white, giving it 
a somewhat spotted appearance; pleura wholly black with green reflections, thickly 
white pruinose; acrostical bristles rather long, in two rows; dorsocentrals five in a 
row. Abdomen bronze-green, with white pollen and black hair, last s^ment black, 
small, covered with white pollen; hypopygium (Fig. 46) black, the small peduncular 
segment reddi^ brown, the outer lamellm moderately large, yellowish brown and 
rounded on apical margin, the inner appendages small, yellow. 

All coxsB, femora, tibia, and the f^nt tarsi wholly yellow; front coxa with block 
hair and four large bristles near tip; all femora with i^ort hair below; front tibia with 
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three rather large bnatlee on upper anterior, and two on upper posterior edge, also a 
row of black bristly hairs on upper antenor edge; upper surface of posterior tibiae 
with two pairs of large bristles on basal half, a pair of Bma.!! ones near base, the apical 
halffwith three large bristles, besides two at tip, lower anterior edge with one mod- 
erately laige bristle near apical third; upper surface of middle tibiGe with a pair of 
Bmftll bristles near base, a pair of large ones at basal jSfth, and four large single bristles 
on apical three-fourths, also four at tip, below with one large bristle at apickl third of 
lower posterior edge; front tarsi with a row of bnstle-like hairs below, the one at base 
as long as diameter of s^;ment; middle tarsi with a bristle below at base, which is 
twice as long as diameter of segment; middle and hind tarsi y^ow, appearing quite 
brown toward apical end; length of front tibue as 54 , middle as 69 and posterior as 
103; segments of front tarsi as 29-10-8-6-6; of middle as 36-21-19-11-8; and of 
postenor as 26-36-24:-17-8 Calypters and halteres yellow, cilia of the former black. 

Wmgs grayish; third vem only slightly bent back at tip; last section of fourth 
vem abruptly bent beyond its imddle, arched so as to make the apical part concave 
posteriorly; last section of fifth vem much curved, ending in a notch in bind marg in 
of wmg, its length as 17, cross-vem as 16; anal angle of wing rounded, but qmte 
prominent. 

Holottfb. — Male, taken m February or March, 1931, at Santa Fmilm, Fochuta, 
Quatemala, by Dr. J. Bequoert. 

This form is near vindis Van Duzee and coxaha, new species. It 
difiFers from coxaUa in having the posterior edge of the pleura wholly 
black, third antennal segment only one-half longer than wide, and the 
hypopygial lamell® somewhat different. From mndia it differs m having 
the dorsum of the thorax duU, in having no distinct velvety black stripe 
above root of wing, and in having only a short peduncular segment to the 
hypopygium. 


Faracliua anguaticauda, new species 

Length, 3 mm. 

Maud — ^Face narrow bdow, about as wide as third antennal segment at the 
antenna), dunmg green above, advery white below this green, which extends down 
about as far os the width of front which is also shining green; palpi small, black; 
anteniuD (Fig 47) wholly block, the third segment rather large, straight above, 
roimded below and a httle pomted at tip; ansta dorsal, short pubescent on basal 
half, pubescence longer on apical half; lower orbital cilia dark yellowiidL 

Thorax green, dorsum ahining and with a median coppery stripe on the anterior 
two-thirds; pleura white pruinose. Abdomen green, covered with white pollen and 
black hair, hairs on the sides and venter a little yellowish, the last segment wholly 
white poUmose; hypopygium (Fig. 48) black (its base and the small peduncular seg- 
ment a little redduh brown), rather long and slender, outer lamellff) brown or yellowish 
brown with short yellow hairs, oval, twice as long as wide, inner appendages compris- 
ing a pair of smooth, yefiowiifii, curved, hom-hke organs. 

Front ooxs yellow, distinctly blackened at base for a diort distance, with rather 
long and abundant black hairs and five bnstles, four at tip and one on outer antenor 
edge; miHdIfl and bind ooxse almost wholly black; trochanters, femora, and front and 
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middle tibis yellow, hind femora block above at tip; hmd tibios black with a narrow 
yellow line above between the rows of large bristles, but m certam lights the anterior 
surface appears a little yellowish; all tarsi black or brown almost to their base; front 
tibuB with three large bristles above, one at basal third, one at the middle and one 
beyond apical third, betw'eon them are a few ^ort bnstlo-hke hairs, no bristles below; 
middle tibim with four pairs of bnstles above, besides those at tip and a large bristle 
at the middle below; hind tibiee above with four bristles on each edge, besides those 
at tip; below with arow of rather long, bnstle-hke hairs on antenor edge, hmd femora 
with rather long hair both above and below; last segment of front tarsi a very little 
widened; hmd tarsi a little thickened and with rather dense long black hair; length 
of front tibisB as 40, middle pair os 68, and postenm: ones as 86; segments of front tarsi 
as 19-7-6-4r-6; of first three segments of middle tarsi as 33-20-18; of postonar tarsi 
as 27-33-28-18-10 Calypters and haltm^ yellow, the cilia of the former block 

Wings gray, very slightly tinged with brown, especially m front; third vein nearly 
straight; last section of fourth vein gentiy bent considerably beyond its middle, 
arched so as to be a little concave posteriorly; last section of fifth vem slightly curved, 
its length os 23, cross-vem as 12, and at right angles with fourth vein; wings narrower 
than usual, but the anal angle a httle prominent, the wing being of somewhat equal 
width 

Holottfe — Male, taken m March or April, 1931, at Moca, Guatalon, Guate- 
mala, by Dr J Bequaert 

Paraclius angushcauda is very much like elongatus Van Duzee, from 
St. Vmcent, West Indies, but that species has the hmd coxie yellow, a 
little black at the base; hind tibi® yellow; middle tibim with two 
bristles below, front tarsi largely yellow, middle tarsi black from the tip 
of the first segment, wings with bend in last section of fourth vein abrupt, 
broadly rounded, at the middle of the last section of the fourth vem, 
the apical part considerably concave posteriorly and the first two seg- 
ments of hind tarsi are as 27-15; in angushcauda the first two segments 
of the hmd tarsi are as 27-33. It is possible that the third segment in 
dongatus was broken off, as the length of only two segments was given, 
but the second segment of the hind tarsi is sometimes much longer than 
the first in this genus, often very nearly equal, but usually the second 
segment is much the longer. 

SarcionuB obtusus, new species 

Length, 4 mm. 

Mauo. — Face fully as wide in the middle as width of third antennal segment, a 
httle wider above and bdow, silvery white, lower port dij^itly longer than wide, 
rounded below; palpi yellow with black hour; proboscis block; antemue (Fig. 49) 
3 ^ow, the third segment mostly blackish, obtusely pointed at tip, about as long as 
wide, arista inserted near the middle, feathered with long hairs; front and occiput 
green, thickly white poUmose; orbital cilia black, about sue of the lower ciha on each 
side yellow, a black bristle near the lower end of the posterior orbits. 
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Dorgum of thorax and soutellum dark, ahming green with a httle white pollen 
along the front; acrostical bristles huge, in two rows; dorsocentral bristles siz in each 
row; soutellum with one pair of large bnstles and a long hair outside of these on the 
margin; pleura wholly black, with green reflections and white pollen. Abdomen black 
with Edighl' green reflections, spots of white pollen on the sides of the segiments; h]rpo- 
pygium black, the inner appendages and lower edge yellow, with a short reddish-brown 
peduncular segment, its lamellaa with the apical part whitish, nearly oval in outline 
with mnced pale and black hairs on the ed^, its petiole a httle yellowish (about hke 
that of Paracliw dbacurwt Van Duzee, Bull. American Museum of Natural History, 
LXI, Art. V, p. 206, Pig. 49). 

All cozse, trochanters, femora, tibisa and front tarsi yellow; front cozs with black 
hairs and bristles; middle and hind coxsa a very little bl^ened at base; losts^ment 
of front tarsi brown; imddle tarsi yellow, becoming brown toward the tip; hmd tarsi 
almost wholly black; femora nearly bare below; front tibice above with one pair of 
bnstles near basal fourth, one bristle beyond the middle and a pair near the tip, no 
bristles bebw, but with a long wavy hmr below at tip; middle tibiss with five long 
stout bristles at tip and one slender one bebw at tip, and two large bnstles on lower 
middle third, above with five on basal two-thirds, besides three small ones near base; 
posterior tibiss with four large bristles on upper posterior and three on upper anterior 
edge, none below; length of front tibiss as 66, middle as 126, and posterior as 120; 
segments of front tarsi as 40-20-13-7-7; of middle as 60-82-21-13-8; of posterior 
pair as 30-60-30-19-0. Calypters and halteres yellow, cilia of former black. 

Wings grayish, dightly darker toward the front, the root of the wing yellow; third 
vein bent backward a Uttb at the tip; last section of fourth vem abruptly bent at the 
middle, curved so as to be concave posteriorly; last section of fifth vem curved, equal 
to the cross-vein m length. 

Ttfs — Hobtype, male, taken in March or April, 1031, at Moca, Guatalon, 
Quatemala, by Dr. J. Bequaert. 

Of the described species of Sardonus this would come nearest ro- 
tundicomis Van Duzee, but that species has black palpi, third segment of 
antennse broadly rounded at the tip, lateral and inferior orbital cilia 
white, bend in last section of fourth vein a little before its middle, and 
the last section of the fifth vein about one-fifth longer than the cross- 
vein. 

Pelastoneurua abbreviatus Loew 

Mr. C. H. Curran took many specimens of what I have been 
determining as abbreviatus, and 1 find that the long pale hairs on the tips 
of the inner hypopygial appendages (Fig. 50) are branched. Mr Cur- 
ran’s specimens were taken at Cold Spring Harbor, Long Island, N. Y., 
in June and July, 1930. I had not noticed the branching of these hairs 
before and Dr. Loew does not mention them in his description, which 
was made from specimens taken at New Rochelle, N Y., nearly across 
Long Island Sound from where these were taken. As they agree well 
with his description m other respects they are no doubt correctly 
determined. 
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Felastoneurufl bequaerti, new species 

Length, 3.6-4 mm. 

Malb. — ^Face rather naarrow, wholly silvery white when viewed from in front, 
the upper part ydlowMi brown when seen from below, its siituro near apical third, 
round^ bdow; front dark green, covered with white poUen; palpi small, yellow, with 
the hair mostly black; antenns yellow, third s^pnent blackened at tip, about as long 
as wide, tip a httle rounded, ansta fealhered with long hairs; lower orbital cilia. 
white. 

Dorsum of thorax and scuteUum shining, very dark blue-green; the vdvety 
black stripe above root of wing distmct, the silvery pollmoae spot at the suture 
large; humen shining black; pleura black, white prmnose. Abdomen shining black 
with black hour and spots of white pollen on the sides of the s^ments; hypopygium 
(Fig. 51) black, with long yellow appendages below, which moke it appear yellow 
bdow, its lamellffi yellowish white with a brown apical border, hairs on the edge yellow, 
rather stiff but not very long, disk with minute white hairs. 

All coxffi yellow, middle pair blackened on basal half of outer surface, front pair 
with BTnn.n black hairs and about seven bristles, five across the tip and two on outer 
anterior edge, the upper one smaller and above the middle; femora and tibiai ydlow, 
hind tibuB dark at tip; front tibise with two very slender bristles above, one at the 
middle and one near tip, its length as 70; they have no bristles below; middle tibia 
with two bristles below on middle third of anterior edge; hmd tibia with a row of stiff 
black hairs below, which do not reach base or tip; middle and hind tibia with the 
usual large bristles above; front and middle tarsi yellow or yellowish brown, darker 
toward their tips; hind tarsi almost wholly black or dark brown; segments of front 
tarsi as 42-17-14-9-8; of middle as 46-31-13-14-8; of posterior pair as 43-63-27-19- 
1 1. Galypters and halteres pale yeUow, the cilia of the former black. 

Wu^ dark gray; third vein nearly stroi^t; last section of fourth vein bent 
beyond its middle, its tip dose to tip of third, the apical part concave posteriorly, from 
the oross-vem the bend as 52, from bend to tip as 42; last section of fifth vem curved 
and partly represented by a fold in the wing, which ends in a notch m the hmd maT giTi 
of the wing, its length as 22, cross-vem the some length. 

Femalb — Color about as in the male; third antennal segment as long os wide; 
face wider than in the male, but narrow for a female, its pollen os in the mole; palpi 
and proboscis yellow; femora and tibiaa paler yellow than in the male, torsi coloi^ as 
in the male; fore tibiss with three slender bristles above; middle and hind tibun with 
their hair and bristles about as m the mole; lost section of fifth vein straight, reaching 
half-way to wing margm, which is not notched, being scoredy indented; otherwise 
about os m the male. 

Types. — ^Described from four moles and one female, all taken by Dr. J. Bequaert, 
m March and Apnl, 1931, at Moco, Guatalon, Guatemala. 

P. heguaet'h is separated from versicolor Van Duzee, from Cuba, by 
the hypopygial lam el he being yellow and the margin of the lamellse bkng 
evenly rounded, not jagged. In versicolor the IftTnellBR are jagged and 
bristly on the apical Tnfl.TgiTi and almost wholly black, nnd also the third 
antennal segment is twice as long as it is wide. 
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Pelastoneurus mlnutus, new species 
Length, 2 5 mm ; of wing 2 mm 

Male — ^Fticc rather wide, wholly opaque, being wholly covered with brown 
pollen, ita suture near apical fourth, lower port a little wider fhan long, rounded below; 
front bright violet with a little brown pollen above the antennse; occiput green, a 
httle dulled with brown pollen; palpi black; antennae yellow, third segment yellow at 
base, but mostly brown, rounded at tip, ansta feathered with rather short hairB; 
orbital mlia wholly black. 

Dorsum of thorax and scutellum covered with thick brown pollen, which leaves 
two rather wide, shining violet stripes, one each side of a brown pollmose stripe, m 
which the acrostical bristles are inserted; scutellum bright violet m the mid^e; 
sides of the dorsum of the thorax green. I cannot see any block velvety stripe above 
root of wing or silvery spots on the sutures Abdomen green with bronze reflections, 
black hair and spots of white pollen on the sides of the aliments; hypopygium of the 
usual size, black, its outer lameUsQ are mostly concealed by the legs m the type, but 
appear to be rather Hmall and wholly black with black hwir 

Front coxa yellow, largely blackened on basal half of outer surface, wholly 
yellow on inner side, their hair block, bearing three black bristles m a row from the tip 
upwards; all femora, tibisc and base of all tarsi 3 rellow; no long hairs on lower surface 
of femora; front tibiae with one large bristle on posterior side beyond the middle, 
their length as 47 and about one-fourth longer than their tarsi; middle tibiie on upper 
surface with a pau* of loige bnstles at basal fourth, one bristle beyond these and 
another just beyond the imddle, no bnstles below, their length as 60; segments of front 
tarsi as 13-7-6-6-7; of middle pair as 25-17-14r-8-7; of postenor pair as 22-33-24-14- 
10. Calypters yellow with black cilia; halteres black 

Wings dark grayish, almost browxush; last section of fourth vem bent before its 
middle, its tip close to tip of third vem, veins broTvm 

Type — ^Descnbed &om one male, taken October 26, 1916, at Baraland, Mobile 
Co., Alabama. 

Pdastoneurus minvius comes nearest to aunfacies Van Duzee It 
has the face brown pollmose, not at all yellow, Ihe suture of the face is 
near the middle in aunfacies and at the apical fourth in this. In rmnutus 
the front tibise are about one-fourth longer than their tarsi, while in 
aunfacies the tibiffi and tarsi are of nearly equal length. 
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A SECOND BARN-DOOR SIvATE, RAJA STABVLIFORIS, WITH 
PECTORALS NON-ADHERENT TO THE HEAD 

By E. W. Gudqee 

It is interesting to note that two spedmens of the same skate, 
having exactly the same type of abnormality, have been captured in the 
same general localiiy. Woods Hole, Massachusetts, by the same collector, 
Mr. Robert A. Goffin of the Bureau of Fisheries station. Moreover, 
both Ml are males. The first was taken in 1924 in a fish-trap in Menem- 
sha Bight, east of Gay Head in Vineyard Sound. The second was cap- 
tured with an otter-trawl on December 1931, about 20 fathoms down and 
about 25 miles southwest of Nantucket Island. The first specimen is in 
the coUections of the U. S. National Museum at Washington. With the 
permission of the officials of the Bureau of Fisheries, the second speci- 
men was presented by Mr. Goffin to the American Museum, and is now 
in my keeping. 


The First Deformed Skate 

The first qiecimen (1924) was identified by Mr. Lewis Radcliffe 
and was described by him in an artide published in Natural History in 
1928.^ It will be wdl briefly to redescribe this first specimen, shown 
herein in dorsal and ventral views in figures 1 and 2, in order that 
direct comparisons may be mode of it with the preset specimen. 

As the figures show, it is an immature male with the pectorals 
separated from the head by deep and wide notches. The complete 
measurements of this specimen will presently be set alongside those of 
the second fish. Here it is enough to say that the fish shown in figures 
1 and 2 is 20.5 inches long over all, and 12.75 inches wide; while the 
length of the head, from tip of snout to the midpoint of line joining the 
bases of the right and left notches, is 5.25 inches. The right notch is 
slightly deeper than the left — 5.5 inches right and 5.25 inches left. 
From this, and from the figures, it is seen that the fidi is slightly asym- 
metricaL This asjnnmetry is oven more plainly seen when one considers 
the relative position of the gill-slits as shown in figure 2. On the left 

iT tpriMifFe, L ewia. 1928. ‘A Bam-doar Skate {fiaja Blalnd%foru) with Abnormal Peetcnl Ana.’ 
Nat. Hist., XKVIll, pp. 58-68, 7 tert-agB. 
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side two sbts are shown anterior to the notch where head and pectoral 
meet, while on the right there are three slits above the notch. Other 
than in these points named, this young ray seems entirely normal. 



Fig. 1. Dorsal aspect of Baja atabulaforU (No. I) from Woods Hole The head 
and pointed pectorals are separated by wide notches, that on the right being deeper. 

After BadcMe, 1928. 

Fig. 2. Ventral view of abnormal bam-door skate No. I. The right-hand notch 
has three gill-shts above it; the left notch has but two. 

After Radohffe, 1928. 

The Second Malpoemed Skate 
The second ray is shown in both dorsal and ventral view in figures 
3 and 4. It is also on immature mole, as the vetry small claspcrs indicate, 
and is in the same stage of development as is the preceding It measures 
19 mches over all, and 12.26 inches in extreme breadth. The head from 
the extremity of the snout to the midpomt of a line joining tho notches 
is 4.75 inches long. Like fish No. I, the right-side notch is deeper than 
the left — 5 25 inches compared with 4.9. 

Not so apparent as the wide notches between head and pectorals, 
but even more interestmg, is the number and position of the gill-slits. 
On the left side there are five, decreasing somewhat uniformly in size 
from front to rear, the fifth being only about half as wide as the first. 
Unlike those of the fib^ specimen, which has two gill-defts anterior to 
the notch, all these are located well behind the notch on the left side. 
Those on the right side, however, are only four in number, and two of 
these are located above the notch, the third slightly below the base of 
the notch, and the fourth well behind this. Slits one and two on the 
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right side are about of a size, and only about half the size of slit number 
three; the largest, number four, is also about equal in size to numbers 
one and two. Most remarkable of all is the fact that, in the hinder wall of 
gill-sht number four, there is the rudiment of the last (fifth) right gill-slit. 
The opening is there, as may be seen m figure 4, about one-third as wide 
as IS that of giU-sht number four. This slit ends m a blind sac about one- 



Fig. 3. Dorsal view of bam-door skate No. n from Woods Hole. The ab- 
narmality is identical with that of speoizaea No. I, the right notch being deeper. 


fourth inch beneath the surface. It should be noted before leaving these 
structures that the right gill-slit of fish No. I is of about the same size 
and width as ri^t gill-slit three of the present specimen. 

The base of the notch on the left side of specimen No. II is 4.9 in. 
from the end of the snout, while the first gill-slit on that side is 5 in. 
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from the same pomt. The base of the right notch is about 5.25 in. from 
the tip of the snout, and the first giU-slit is about 4.9 in. from the same 
point of reference. Gill-slits numbm: two are about the same distance 
from the tip of the snout, and are about opposite each other (see Fig 4). 
The gill-slits on the right seem nearer the tip of snout because of the 
deeper cleft on that side. 



4. Ventral aq>eot of ray No. 11. Two right giU-eHitB are above the notch, 
the third is even with it, the fourth and the included fifth are below. On the left all 
five are weD below the notch. 


Other than in the matter of the notches on the right and left sides of 
the head, the relative size of the gill-clefts, and particularly in the 
matter of the rudimentaiy fifth ^t on the right, this second young speci- 
men of the barn-door skate seems normal. 
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In the table the relative measurements of the two specimens are 
contrasted. Ray No. 1 is Raddiffe’s specimen^ while No. II is mine. 
The measurements are aU made in straight lines and recorded in inches. 


Measurements of Rats with Non-Adherent Pectorals 


Ray Number 

I 

n 

Length over all 

20 5in. 

19 Oin. 

Length body proper (snout to hinder edge vent) 

0.8 m. 

9.4 in. 

Length tail (hinder edge vent to tip) 

10 Tin 

9 6 in. 

Length snout tip to midpomt of line joining notches 

5 25 in. 

4 76 m. 

Length snout tip to right-side first gill-slit 

4 9 in. 

5.00 in. 

Length snout tip to left-side first giU-sUt 

4 7 in. 

4 9 in. 

Length right horn of pectoral to base of deft 

8 Oin. 

2 76 in. 

Length left horn of pectoral to base of deft 

2 75 in. 

2 4in. 

Width over all 

12 76 m. 

12 25 m. 

Width head at bottom shallow deft 

3 25 in. 

3 25in. 

Width between eyes 

1 0 in. 

0 9 m. 

Width tip to tip horns of pectorals 

7 25 m. 

7 lin. 

Width tip to tip pdvics 

5 6 in. 

5 Sin. 

Depth snout to base right notch 

5 6m 

5 25 in. 

Depth snout to base left notch 

5.25 in. 

4 9in. 


Historical Notes 

There is a rather extensive litm^ture of this pectoral abnormality m 
skates and ra 3 ^. This goes far back, even to the earliest printed works 
dealing generally with fishes— those great folios in which were laid the 
foundations of the natural histoiy of fishes. However, this is not the 
place to figure and describe, or even refer to the bishopfidi, monkfish, 
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or pnestfish of Belon (1551), Rondelet (1554), Gesner (1558), and 
Aldrovandi (1613 and 1640). Some of these figures show the influencje of 
mythological ideas, but were undoubtedly based on such malformed rays 
as are figured above. Such no doubt is that shown m figure 5, though it 
has plainly been manipulated by hand and dried to form the monster 
as portrayed by Aldrovandi I have seen present-day manipulations 
produce comparable apparitions Some day I hope to brmg a large 
number of these figures together, as an interesting chapter m the history 
of ichthyology. 

In modem ichthyological literature there is a large list of such terato- 
logieal specimens extending from 1810 to 1932. Thus far, I have accumu- 



Fig 5 The pnestfish A malfonned, hand-mampukted, dned ray with which 
the artist took many hberties in his drawing 

Aftci UdIO^andl, 1013 


lated 35 in my file marked “ Malfonned Rays ” Close search through the 
literature will undoubtedly bring others to light. I hope some time to 
bring together all these modem accounts with their mteresting figures 
in an article covering the field thorou^y. To do so now is beyond the 
purpose of this diort article. However, it may not be out of place to give 
three short references, in order to make a historical setting for the mal- 
formations of the bam-door skate. 

Present-day knowledge of these monstrous forms began with an 
account of such a ray taken on the coast of Sicily and described in 1810 
by that strange geoaius, Constantine Rafinesque-Schmaltz.^ He thought 
it was a distinct genus and gave its characters as follows (free transla- 


>IlKfiiie8q:ae-Sohinidt>, C S ISlO ‘Indioed’IttioiogiaSibciftna' Metuna {Cephalettihurun,p 61) 
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tion) : “ Head free and separated from the lateral wings; eye and spiracles 
united [near to each other] and situated on the side of the head; two 
fins above the tail, none at the extremity.” Then he adds: “This genus 
is most remarkable because of the characters exhibited by its free head, 
which in all other genera is united to the lateral or it may be pectoral 



Fig. 6. Propterygta hypoattcoj a so-called new genus and species of ray. Here a 
second split has divid^ ea^ pectoral fin into an anterior horn and a posterior fin. 

After Otto, 1821 
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wings [fins].” He names his form CephaletUherua macidatus, and notes 
that its head is pomted and that the lateral fins are also pointed. He un- 
fortunately gives neither measurements nor figure. 

The next descaiber was the Breslau naturalist, A. W. Otto,^ who in 
1818 obtained from a fisherman at Edmburgh one of the most greatly 
malformed rays ever figured and described. As may be seen in figure 6, 
this differs markedly from our two Woods Hole specimens. First there is 
the normal split between the head and pectorals; then in some way not 
dear the fins have become split again to form two forward-pointmg 
anterior horns and the two lateral wings. Otto also thought that he had 
a new genus and species, which he named Propterygia hypostica. His fish 



Fig 7. Hter opfei a a&redonerms, the Aberdeen pneBtfish. It has the same type 
of abnormality as that found in the Woods Hole specimens. 

After Fleming, 1841. 

was small — 18 inches long (equally divided between body and tail) and 
13 inches wide. His figure was evidently made after the spedmen had 
become dried. 

The next specimen to be figured and described (so far os I can find 
out) dates twenty years; forward. In 1841, Flemming described, also 
from Scottish waters, a teratological ray which he thought was a new 
genus and speciea, and which he called Heiroptera dbredonensia (the 
priest-winged fish from Aberdeen). This is shown as figure 7 herein. It 
is very like the two Woods Hole fish, and needs no further description 

'Otto, A W. 1821 'Uebor emo neue Roche {Propteryovi hypo^im)’ etc No7& Acta Acad Leo- 
pdldino-CardliiUB. X, pp 118-121, 2 iJateB 

'Fleinmmg, Joh n 181 1, ‘ Description of a Species of Ray Nea to the Bntiih Fauna ' Edinburgh 
New FIuIqb Joum , XXXt, pp 238-^8, 2 plates 
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From this time on, the literature becomes too voluminous and com- 
plex to be covered satisfactorily m this short article. It is my mtention 
later to coUeot and present it in definite form with all the interestiiig 
figures to show how, only after a period of 75 years, the matter was 
thoroughly cleared up — by Theodore Gill in 1896. 

How This Condition Combs About 
The explanation is to be found in the embryology of the skate. The 
skates and ra}rs are highly specialized forms of the great group Elasmo- 
branchii — ^forms which have evolved beyond the sharks by developing 
modifications for bottom-hving. To this end the round body of the 
shark has become flattened, the pectorals have become enormously en- 



Fig. 8. The angel shark, Rhina sguaHM, an intermediate form between shark 
and ray. Note the permanent notch between pectorals and head. 

Aftoi BouknBec, 1804 

larged and have become adherent to the neck and head region, In this 
process, the gfll-openiogs have been forced from a lateral to a ventral 
position. In the angel shark, Rhina aquaiina, is found an excellent con- 
necting link. In it, as may be seen in figure 8, the body is much flattaaed, 
the gill-slits are on the ventral surface, and the pectorals (also the pelvic^) 
have become greatly enlaaged. However, the pectorals are not yet 
adherent to the head, but are separated from it by conspicuous notches. 
These are morpholo^cally identical with the notches that separate the 
“wings” from the head of the specimens of Raja atdbuliforia from Woods 
Hole. 
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This matter will be made clearer by study of figure 9, which was 
drawn from the larval form of the sting-ray, Dasyatis say. This baby 
ray I cut from the uterus of the mother at Beaufort, N. C , many years 
ago In this Cffisarean operation the head was unfortunately tom off. 
However, there are left the pectorals, widely divergent from the head- 
stalk. Smce this specimen was collected, I have gotten fairly complete 
sets of stages for other rays, and have personally found, what is of course 
well known, that in its development the baby ray “climbs its own 



Fig 9 IiarvalformofEtting-ray,Da^a^u«ay, in intermediate stage of develop- 
ment between shark and ray. Ihe head is lacking but the fins have not yet grown 
fast to the head-stalk The yolk-stalk is still present and is shown on the left. 

ancestral tree,” and in doing so goes throi^h a number of shark stages. 
As the larval ray grows older, it becomes less shark-hke and more hke a 
ray, passmg through the stages shown m figures 9 and 8. From this it is 
clear that the specimens of the ham-door skate described herem are 
cases of arrested development, of fixed larval forms, directly comparable 
to the perenmbrancluate urodeles among amphibians. 
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NEW FOSSIL MAMMALS FROM THE DEEP RIVER BEDS OF 

MONTANA 

By W. D. Matthew^ and C. C. Mook 
Paet I. OCXfURRENCE 
By C. C. Moos 

The Deep River Beds of Montana were discovered by Giinnell and 
Dana in 1875, and named Deep Creek Beds. Later the nam ea Deep 
River and Smith River were applied to the same senes, and the name Deep 
River has been generally adopted. In 1878, Cope placed them strati- 
graphically as the base of the Loup Fork Beds. Later he placed them be- 
low the Loup Fork and above the John Day horizons, as understood 
at the time, and called them Ticholeptua Beds. 

In 1893, Scott described additional material and recognized two 
distinct levels, an older one, equivalent to upper John Day, and an upper 
which was Cope’s Ticholeptua Beds zone. E. Douglass in various con- 
tributions from 1899 to 1909 recognized the same division. In 1899, 
W. D. Matthew assigned part of the Deep River Beds to the lower part 
of the Upper Miocene. 

The geological character of the country in which Deep River sedi- 
ments and their mcluded fossils are foimd necessitates great care in 
making correlations The beds are exposed in isolated blocks along the 
Deep River, or Smith River, between White Sulphur Springs and Fort 
Logan, Montana. Exposures also occur south of White Sulphur Springs, 
some distance from the river. These isolated blocks are fault blocks. 
One may follow a creek bed through the Deep River sediments for a 
short distance in almost any direction and find a sharp fault contact 
with Palseozoic or older rocks. The faults appear to extend across the 
country in several directions, and the faulting has broken the coimtry 
up into a rough checker-board pattern. The vertical component of 
movement in a large series of blocks must necessarily have been unequal, 
and erosion operating after faulting would leave various stratigraphic 
levels at the same topographic level. As the Deep River Beds do not 
vary to any great extent lithologically in the vertical direction, great 


iPoaUumuraB. 
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caxe must be exercised in comparing life zones in blocks whose nearness 
to each other and lithologic simjlarity might suggest exact correlation. 

The specimens described by Doctor Matthew in Part II of this 
contribution were collected by Coleman S. Williams and C. C. Mook in 
1926. They were found in a fault-block of Deep River sediments east of 
Smith River (Deep River) about seven miles southeast of Fort Logan, 
Montana. In the same block, within a few hundred yards of the speci- 
mens described, and at the same level, were found Merychippus, 
Mookomys oMfuminis, MerychyuSf Cydopidius?, Drornomeryx, AUir- 
camelus, PromerycochoBrtbS, and a number of other artiodactyls. 

This fauna would indicate the upper rather than the lower of the 
two zones recognized by Scott and Dougjass, but mi^t be dightly 
highe r or lower. In any case they may be considered as in the lower 
part of the Upper Miocene, or Middle Miocene. 

Part H. DESCRIPTIONS 
By W. D. MAinxcBw 

Brachyerlx macrotiis,^ new species 

Tyfb. — A mer. Mus. No 21335, a akuU from the Deep River Miocene of Montana. 
CoUeoted by C. C. Mook and C S. Williams, 1925, near Fort Logan, Montana. 

Diaonosib. — ^Two upper molars, M^ quadrate, reduced and triangular. P* 
with large, subtrigonal, nearly conical anteroextemal cusp, large crested mtemal hed 
and posteroexternal crest P* much reduced, small and simple, two-rooted, with 
longitudinally crested crown; two alveoli in front of P* were probably for one small 
two-rooted premolar. Premaxilla unknown. Postpalatal region short, the basi- 
sphenoid eiqianded into a large nearly complete ossified bulla extending anteriorly 
considerably in advance of the articulation of the lower jaw, postenorly covering 
over a comer of the baedoodpital, while medially the two buUte ore separated by a 
straight narrow channel continuous with the posterior norial gutter, which is much 
smaller and more constricted than in Erinaceus. From the posteroexternal angle of 
this bulla, a high contmuous crest extends directly backward to the poroocipitol 
process. This arest apparently represents the mastoid process, and the ma^id 
eiqposure is almost wholly lateral instead of being posterior as in Ennaceus. The 
occiput is rather strongly pitched forimrd, and the occipital crest well defined and 
continuous with the posterior wing only of the lambdoidal crest, the anterior wing 
being absent. The sagittal and postorbital crests are distinct but low. The lachrymal 
foramen is internal to the orbital rim in consequence of the prominence of the pre- 
laohiymal orbital crest. The infraorbital foramen lies close in advance of the orbit; 
its position is above P*, however, instead of above the anterior end of P^ as in Erina- 


medTatioii, Bpvaa, dunrt, -erix by analogy viih Galanas, PntaHx [tha darWatlon. of OaUnx la 
obaome, poadUy from scnne llttlA-knowii Orew root eonneotM with the Latin erieiua, a hedfcehoid* 
Tha apMea name rafeia to the laige wdl-oaloifled bnlls and inferentially wall derdqped extemiu eats. 
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ceu8, owing to the shortened dentition in the present genus. The*muzzle evidently 
much more slender and shorter than, m Ennaceus, but the specimen lacks the pre> 
tnftvillflB and anterior part of nasals, so that its exact proportions are uncertain. 



Fig. 1. Brachyerixmontanw Matthew, n sp. 

Type, skull. Amer. Mus No. 21335. Twice 
natural size. 

Upper fisure.aupenoryisv, middle figure, lateral view, 
right B^; lowm figure, iufador view 

The dentition differs from that of Eriruiceus in the lack of hypocone 
on P*, reduction and trigonal form of M* and absence of M*. The dnifl 
characters also show wide differences and quite diverse specializations. 


4 


AMERICAN MUSEUM NOVITATES 


[No. 601 


The dcuU of Praterix of the White Biver does not approach this one in 
any of the points indicated above; it is a pro-erinaceid, whereas the 
present genus is a pararerinaceid. None of the European genera are at 
all near it. Dtmylus has the reduced number of molars, but the pattern 
of both molars and premolars differs widely. Qalenx has three upper 
molars, and the pattern of the teeth is no nearer than in Ennacem. 
Neurogymnurua also has three upper molars and the tooth pattern near 
that of Ennaceus. Qymnura and Hylomys show no special approach. 

The family and ordinal position of this skull appear to be beyond 
doubt. It is sufficiently excluded from Chiroptera by the character of 
the buUa and other cranial features; from Carnivora by the bulla, the 
mastoid region, reduction of zygomata, character of lachrymal, pro- 
portions of teeth, etc. ; from Primates by the teeth, zygomatic arch, 
occipital and various other cranial features. No suggestion of relation- 
ship to any other order, except Insectivora, appears m the specimen, and 
among Insectivora the only family that shows any helpful resemblances 
is Erinaceidffi. In this family it must represent a diversely specialized 
phylum, not primitive and synthetic as is Protenx (which combmes char- 
acters of erinaceids and leptictids), but a special early side branch from 
the ErinacemiB. It is somewhat remarkable that the two^ known Ameri- 
can erinaceids should each be represented by a single specimen and that a 
skull. No jaws or jaw fragments of either have ever been identified so 
far as I am aware. 


Soiurus angustlcepB, new species 

Ttfk. — ^Amer. Mus. No. 21336, a skull from the Deep River Miocene of Mon- 
taiui. Collected by C. C. Mook and C. S. WiUioms, 1926, near Fort Logan, Montana. 

DiAQNoais — Size of S aberti but with narrower skull, smaller brain-case, smaller 
and somewhat narrower tympanic buUce, upper teeth less transversely crested m 
pattern, zygoma narrower, the prezygomatio plate for the massoter less extensive 
either backward or forward, its posteroinfenor border opposite instead of M^ 
while the crest that marks its anterosuperior morgm is less promment, and fades away 
before reaching the moxillo-premaxillary suture. Muzzle and moisors somewhat 
heavier than in S. aberti. 

This skull, uncrushed and well preserved, is very instructive in 
that it provides defimte evidence as to the relations of a Miocene squirrel 
to the various modern species of the genus Sciurua and its allies. It 

>Siuw Dootor Matthew wrote the manusonpt of this artiole two other Amenoaa ermaoeida have 
been deeoiibed The four forma are. 

Protenx loomtf% Matthew, lOOS, from the Upper Oligooene of South Dalcota. 

Mrieehmua naadtrma Matthew, 1029, frmn the Lower Fhooeue of Nevada. 

Metenx latidana Hall, 1020, from the Lower FUooene of Nevada 

HraeAporh) moerotM, gen. and ep nov., described above. 


Walter Granger 
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differs from modem squirrels very materially, but in characters that one 
might expect, d pnon, of a primitive ancestral type. The brain-case is 
decidedly less developed, the peculiar soiuroid specialization of the 
masseter less advanced, the bulla smaller and more normal. These 
differences underhe a variety of other stmctural differences that may be 
seen in the drawings. The third premolar is fairly well developed, 
whereas it is mmute or absent m some species of Scimus and Tamias, 
but much enlarged m Cynomys and Ardomys. The Miocene species 
differs much more from the different species or subgeneric groups of 
Sciurus than they differ from each other. It compares on the whole 
more nearly with the large southwestern squirrels of which Sciurus 



Fig 2. jSciuius Matthew, n sp. 

Type, skull Amer. Mus No 21336. Natural size. 

Upper figure, lateral Tieur, right Bide, louer figure, 
infeiior view 


{Otosciurus) oheati is tjrpe. Yet it really affords no sound evidence for 
the view that it is ancestral to Otosciurus any more than to other groups 
of modem squirrels. It might just as well have given rise to various 
other groups or be the common ancestor of the whole genus. 

It does not appear, therefore, that this finely preserved skuU gives 
sulSSicient evidence to warrant its being placed in the subgenus Ota- 
spermophilus. Nor does it seem to be justifiable to place it in a 
separate subgenus or genus of its own. For the differential characters 
would be almost whoUy of a primitive type, differences which would 
characterize the ancestors of every subgenus of Sciui us at a corresponding 
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stage of their phyletic evolution. As all the other subgenera represent 
end-stages of sub-phyla, a subgenus erected for S. angusticepa would 
represent something different in type, a mutation as opposed to a series 
of variations. It reaUy calls for a diff^nt nomenclature, to be con- 
sistant, and rather than use a misleading term it is better to avoid any 
further nomenclative refinements and refer it simply to Sciunts. 

If a well preserved skull does not provide adequate evidence for 
subgeneric reference, it is obvious that the much slighter evidence of a 
lower jaw is very far from adequate. Yet Doctor Memam, following 
J. W. Gidley, has not hesitated to refer such a lower jaw from the Rattle- 
snake formation of Or^on, to the subgenus Otospermophilua. Such 
precise references of scanty material ore httle better than gu^work. 
They may serve to give a false impression of exact knowledge that does 
not really exist, and may be seriously misleadiDg as to vaiious lai^er 
problems. One would conclude that if one of the closely allied subgenera 
of Sciurus was already well distinguished at the end of the Miocene, the 
antiquity of the genua and of the family must be far greater, in due 
proportion to their structural diversity, and in fact Mr. Gidley’s d priori 
views as to the great antiquity of rodent genera and species would receive 
strong support from this kind of evidence if it were really sound. But 
it is not sound, and the far better material herein descnbed shows in 
this instance how utterly unreliable such scantily based evidence may 
be. I may add that thirty years of practical experience has convinced 
me reluctantly, that no amount of intensive study of fragmentary and 
insufficient material will discover in that material the sufficient evidence 
that is not there. One may by concentrated research discover mare's- 
nests aplenty, but true science is better advanced by going out and 
getting more and better evidence, and, until that is at hand, by refrain- 
ing from conclusions that are not conclusively proved 
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SKULL CHARACTERS OF TEhEOmiNJJS BROWNI OSBORN^ 


Bt Cfahltcs C. Moos: 


Inteoductoby Reuabks. — In 1903, ^veral elongated crocodilian 
skuHs and jaws, with some limb bones and vertebras, were found by Mr. 
Bamum Brown in the region southeast of Pryor, Montana, and about 
thirty miles distant from that point. 'Jhey occurred in Benton Shale? of 
marine origin. 

One of these skulls (Amer. Mus. No. 5851) was described by Osborn 
in 1904 as the type of Teleorhinita browni} A considerable number of 
vertebrae and limb bones were associated with the skuU. 

The original generic descripHon is as follows: “Cranium teleo- 
sauroid. Nasals continued forward to form roof border of anterior 
nares. Splenials prolonged into symphysis. Teeth compressed antero- 
posteriorly, uniformly grooved in front and behind.” The portion of the 
specific description concerned with skull characters is as follows; ‘ ‘Forty 
mamillar y pTft Tnn.-ginfl.r y teeth. Preinazillary teeth straight, niaidllary 
teeth recurved. 

“The skull (1000 mm.) and jaws (996 mm.) are preserved entire, 
with a larger number of the upper teeth. The skull in the upper view 
exhibits great breadth between the orbits, which are placed laterally. 
Large supratemporal fenestras. Few sutures can be made out. The 
fronto-prefrontal elements connect anteriorly with the greatly elongated 
nasals which border the roof of the anterior nares.” 

In 1906, Wilhston discussed American amphiccelian crocodiles,' 
and compared Teleorhinus hrowni with “ Steneosaurua” geoffroyi, 
Phohdoaaurus von Meyer, Telendosaurua Deslongchamps, and Hypo- 
saurus Owen. In 1925, Troxell described the characters of Hyposaurus 
in detail, and discussed the relations of this genus * Comparison of the 
characters of Teleorhtnus hrowni with those of Hyposaurus, Pelagosaurus 
and Teleidosaurus clearly indicates generic distinction. The original 
description of T. browni by Osborn was brief and has never been followed 


f, AfSnltiea, Distribution of the Crocodilia No. 24 

TMU brotsm— A Taleoeaur in the Fort Benton,’ BnlL Amer. JiCub. 


*Contnbnt>onB to the OeteokM 
■OebormE F. 1004, ‘Tdearh 

Net Hist., XX, Art 21, pp 280-240 

*Wi]hatom 8 W. 1006, 'Amenoan Awi phinoilian CrooodQeB,’ Jonm. QedL, XIV, pp. 1-17, 12 figs. 
^TraxdL Bdwaid L. 1025. 'HypoeauTus, a Maxine C^rocodman,' Amer Joom. So., Set. 6, IX, pp. 
4S0-6147l5flgi 
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by a full description. The skull has been studied by the writer in con- 
nection with the preparation of a memoir on the crocodilian order as a 
whole, and many of the details of structure have been made out. These 
details are brought together in the present form because of necessary 
delay in the appearance of the complete memoir. 

Rttt ttt. PHOPOHiaoNS — ^The akull is exceedingly long and narrow. The snout, 
especially, is extremely long and slender The length of the mid-line is over three 
timiw the breadth across the quadrates The length of the snout along the mid-hne 
IS over four tunes its breadth at the base. The snout narrows rapidly from the base 
forward, and its sides converge forward only to a very slight extent throughout most 
of its length The TnimmnTn breadth of the snout is immediately back of the posterior 
expansion; this miniTTnim breadth is only one-sixteenth of the total length of the 
snout The tip of the snout is somewhat expanded laterally, and is definitely turned 
downward. The cranial table is comparatively small. 

SsuiiL Opeionqs — ^The foramen magnum was evidently small, but its outlmes 
cannot be made out accurately owing to crushing of the bony elements surrounding it. 
The supratemporal fenestrse ore loige, but not excessively so. They are approximately 
equal in length and breadth, and are subquadrate in outlme The lower temporal 
arch is absent on each side; consequently the outhnes of the lateral temporal fenestrse 
cannot be made out The orbits are relatively small, and face upward, outward, and 
forward. Even before orushmg it is unlikely that they faced directly outward 
as m Pdagosaurua. They are widely separated from each other. The external 
nanal aperture is comparatively broad; it is situated on the antenor expansion of 
the snout, and is broader than the entire snout at the level of its TniniTnum breadth. 
The aperture is subcircular m outline; it is protected anteriorly and laterally by up- 
turned flanges of the premaxillaries The original description states that the nasals 
form the posterior borders of the aperture. This mterpretation is not supported by 
the recent studies of this akull. The posterior border of the aperture appears to be 
composed of portions of the premaxillary bones. 

On the palate there is no direct evidence of a small premaxillary foramen, but the 
region is incompletely preserved, and such a foramen may have been present The 
palatine fenestras ore short antero-posteriorly They extend forward post only four 
or five pairs of maxillary teeth. Hie posterior borders ore mcomplete, but broken 
edges of the pterygoids mdicate that they probably did not extend very far back. The 
internal narial aperture and the bones surrounding it ore not preserved. 

SsTTiiii Bonxb. — ^The sutures of the skull can be mode out m only a few places; 
consequently a detailed descnption of each of the skull elements is impracticable. 
Some of the sutures can be made out, however, and other characters give clues to the 
identification of certam bones, so many of the bones may be described 

The nasals were stated m the original descnption to comprise part of the pos- 
terior border of the nanal aperture. The adhering matrix hn« recently been cleaned 
from, the anterior portion of the snout, and the relations of tirhuIh and premaxillaries 
can now be made out with certainty. The posterior border of the nn.-riii.l aperture is 
composed of premaxillary bones and not of nnHala The nAsiila do, however, extend 
far forward and enter mto contact with the premaxillariee. 

The nas a ls are extremely long and slender. They extend forward to about the 
level of the sixth maxillary teeth. They extend forward ftlnug the naid-Iine for a 
distance digjhtly greater than two-thcrds of the total length of the snout. 
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The premaxillflriea send bock elongate posterior processes that overlap the 
TiiuialH somewhat. They extend backward to a level midway between the seventh 
and fligbth maxillary teeth. The overlap is about 3 S millimeters in length, and for this 
distance the n as al s are separated from the maxillaries by these processes of the 
premaxillaries. The premaxiHaries surround the external Ti«.nftl aperture, «.riH form 
the entire anterior expansion and downward projection of the snout 

On the palate the premaxillaries do not extend very far back, only to the level 
of the fourth maxillary teeth The pr ema,yin n -Tna.TriTlH.r y suture on the palate is wnriplA 
in outline, the two pr em axillaries forming a symmetrical wedge, with concave external 
borders, between the anterior ends of the mn-villftriftH. Four alveoli are present m each 
maxillary. These are arranged in a slightly curved, but nearly transverse, row. The 
first three pairs depart very httle from a direct transverse arrangement, but the 
fourth pair is slightly posterior and demdedly external to the others. The first, or 
median, alveoli are the smallest, the others are subequal in size 

Posterior to the second premaxillary teeth is a pair of deep pits which lodged 
mandibular teeth; a second pair of shallower pits hes external to the first pair, and a 
pair of external grooves is postero-extemal to these. There are no alveoh along the 
lateral borders of the premaxillaries; consequently there are diastemata between the 
premaxillary and the maxillary teeth. 

Each maxillary appears to contain thirty-ei^t alveoli; it is possible that this 
number should be reduced to thirty-six, owing to the inoompletenees of the alveolar 
borders at some points. The maxillary for the anterior three-fourths of the 
series are subequal m size, and are essentially eqmdistant from each other. The last 
eight or nine alveoli are smaller and closer together. All of the alveoli ore complete in 
themselves, there being no suggestion of an alveolar groove In the anterior portion 
of the series the distance from the center of one alvedlus to the center of the next is 
equal to the hei^t of a fuUy erupted tooth from base to tip. The alveoh indicate that 
the teeth were curved, and that they extended outward, forward and downward. 
Each alveolus is surrounded by a low crater-hke wall, or run 

The two maxillaries meet on the mid-line of the palate from the level of the fourth 
to the vicinity of the level of the twenty-second maxillary teeth. The anterior por- 
tions of the maxillo-palatine sutures are not distmctly preserved m the specimen, 
but they appear to meet at or near the level of the twenty-second maxillary teeth. 

The region of the palatme and pterygoid bones is not well preserved in the speci- 
men, making a dean-cut mteipretation of this important region impossible. It is 
quite likely, however, that the mtemal nanal aperture was situated rather far forward, 
perhaps between the posterior portions of the palatines 

Mandibu). — ^T he mandible is long and slender The symphysial and post- 
symphysial portions are about equal in length. The dentary bone occupies over two- 
thirds of the total length of each ramus. The jaw is extremdy shallow vertically, and 
the tip IS slightly expanded laterally. The symphysis extends back to about the level 
of the twenty-fourth mandibular teeth. The splemal comprises a considerable portion 
of the B3rmphyBis, extending forward to the level of the seventeenth mandibular teeth. 
The sidee of the mandible are subparallel to the level of the seventeenth mandibular 
teeth; they then widen or diverge gradually to the level of the twenty-seventh teeth, 
just postenor to the 8ymph3miB Back of this they diverge more rapidly. 

The number of alveoh m each dentary is not clear, but appears to be thirty-eight. 
Each dentary has two nmRll alveoli arranged transversely, at the tip, corresponding 
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m position with the three alveoh in the premaxillary Fostenor to these two alveoli, 
the alveoh are approximately equal m size and are arranged at approximat^y equal 
distances to the vicimty of the posterior end of the symphysis, back of which they are 
closer together and are smaller. 

Teeth — A few teeth are preserved They are slender, subcircular m outline, and 
decidedly curved. They extend downward, forward, and a httle outward in the upper 
jaws, and upward, forward, and a httle outward m the lower jaws They did not 
extend outward in the manner exhibited m many specimens of European teleosaurs. 
The teeth are stnated longitudmaUy with rather fine stne None of the posterior 
teeth are preserved The general adaptation imphed by the form of the teeth is a 
fish-eatmg habit The teeth, at least superficially, resemble those of many forms 
whose habits are known to be piscivorous 

Conclusions. — Although not closely related to Tdeosaurus, 
SteneoaauTus, or other typical Jurassic teleosaunans, Teleorhinits broumi 
clearly has teleosauroid affinities As pointed out by Troxell for Hypo- 
eaurus, it represents a survival of a primitive group, livmg along with the 
earlier forms of the procoelous crocodilians. In Europe, the teleosaurs 
definitely disappear before the proccelous forms appear on the scene. 
This survival involves a marme form, whose competitors were plesio- 
saurs and other marine reptiles, rather than river crocodilians 


Mbasubements: — ^Length of skull along mid-lme 

“ “ “ including quadrates 

“ " snout m front of orbits 

Breadth across quadrates (restored) 

“ " postenor end of cramal table 

(restored) 

“ “ orbits. . 

" " postenor end of snout 

“ “ tip of snout . . . . 

“ “ snout, TniniTTiiiTn 

“ " supratemporol fenestne 

“ between supratemporal fenestree 
“ “ orbits . . 

Length of longest tooth preserved, external to 
alveolus 

“ “ external narial aperture 

Breadth of external nares . 

Length of cranial table 


960 mm . 
1000 
760 
310 

242 

242 

177 

67 

46 

192 

22 

95 

24 

34 

48 

120 


“ “ mandible 1065 

" “ symphysis at surface. . 480 

“ “ “ entire . 538 

Breadth at symphysis ... ... 76 

“ miniTTniTTi .... 37 

“ maximum (distorted). 300 

Ratio, total breadth of skull over median length , 323 


Ratio, breadth of snout at base over length of snout . 236 
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THE SKULL OF DISSOPSALIS CARNIFEX PILGRIM, A 
MIOCENE CREODONT FROM INDIA 

By Edwin H. Colbert 


The Creodonts are generally considered as typical of Eocene times, 
with occasLonal phylogenetic Imes extending mto the OHgocene period, 
when the entire suborder became virtually extinct. Discoveries made in 
the last score of years have shown us that two genera of creodonts, both 
of them bdonging to the hyaenodont group, persisted into the Miocene 
period. One of these genera, Metapterodoriy is from the diamond fields 
of South Africa, and its stratigraphic position shows that it barely 
survived the transition from OHgocene into Miocene tunes ^ The other 
genus, Diasopsdis, from the lower Siwalik beds of northern India, 
persisted well mto the Miocene period, and consequently is the last 
known survivor of creodont evolution. 

Diasopsalts was described by Pilgrim on the basis of some scattered 
and fragmentary teeth.* Subsequent to the description of his ongiaal 
material, no new finds came to light until 1922, when Mr. Bamum Brown 
of the American Museum obtained a skull and part of a mandible, as 
well as'several scattered teeth, from the lower Siwalik beds of the north- 
ern Punjab States. These remains, hitherto undescnbed, form the basis 
of the description in this paper. Further and more critical considerations 
of the genus will be presented in a subsequent work, which will comprise 
a detailed examination of the entire Siwalik fauna in the American 
Museum. 

The drawings in this paper are by John C. Gennann and Margaret 
Matthew. 

Order Carnivora 
Suborder Greodonta 
Superfamily Fseudocreodi 
Family E^aenodontidae 


^Stxomer,E 1026 PjmH-a t - a-nH- und SOflawtaaer-Bewo h ne n d flr WirbaltiBra aua den Dinm a i i tf Jdgy 
DeutBah^bdw6BtftfnkaB« Sondersbdruok aufl £* D 16 DuuQAntenwQrte Siidw 8 stafnk 8 B 9 Bd 11 | 

pp. 110-112, pi 40, fiffl 13, 14 . „ ^ ^ XV * 

Q s lOlO Notioea of New Mamniftliaii Genen and Species from the Tertianee of 
India IReo Qeol Surv Indi^ VoLXL.Pt IjJ 64 (Diwpwoli* n^) 

Pngrim, G. B 1914 Deoonption of Teeth Referable to the Lower &walik Creodont Genua 
DiBaopsofujlPilgrim. Reo. QeoL. Surv. India, VoL XLTV, Pt 4, m;>. 265-370, pL 20 
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DisBopsalis carnifex Pilgnm 

Specimens in the American Musehm — 

Amer. Mus 19401. — Skull, the palate and cheek dentition complete; rostrum 
anterior to missing; oocipitol portion shattered Lower Siwoliks, IGOO feet above 
the level of Chinji Rest House, one mile north of Clunji Rest House, northern Punjab 

Amer. Mus. 19402 — Portion of a right maxilla, with P®-M*; also left P®-®. 
Lower Siwahks, at base. East of Chinji Rest House 

Amer. Mus 19403. — Mandibular fragment, with left M 2-8 Ixiwer Siwahks, 
100 feet above level of Chinji Rest House; four miles west of Chinji Rest House 

Amer. Mua 19339 — ^Left M^. Lower Siwaliks, about 600 feet above the base, 
one mile north of Chinji Rest House 

Amer. Mus. 19348 — ^Right P*. Lower Siwahks, 1600 feet above level of Chmji 
Rest House; one mile noiih of Chinji Rest House. 

Amer. Mus, 19349. — ^Left P*, right M*. Lower Siwahks, 1600 feet above level of 
Chmj'i Rest House; one mile north of Chinji Rest House 

Diagnosis — 

1. A fau*!}' large hyaenodont, comparable m size to Hyaenodon cnicntus 

2 Dentition: I ?, C, P 4/4, M 3/3, camossial shear on M®, M 3 . 

3. Premolors robust, vTth u ell developed cmgula P* \nth a very large mtemal 
protocone 

4 Molars trenchant. M^ and M® with large protocone, appressed poracone and 
metacone, and with a metostyle shear M® very small Lower first and second molars 
with well developed trigonid and baained talomd. In Ms the trigonid has become 
trenchant, while the talonid is reduced to a small tubercle 

5. Skull heavy. FrontalB expanded above orbits, sagittal crest hi gh, zygomatic 
arch long. Brain case constricted 

6. Palate wide, pterygoidB produced jiostmorly, almost reaching the glenoid 
articulation. Bullae presumably oartilaginouB. 

The Skull. — 

The skull, Amer. Mus. 19401, was discovered by a native, who un- 
fortunately had no knowledge of the technique of fossil collecting Con- 
sequently he damaged the specimen irreparably while removmg it from 
the rock, so that what had been a perfect specimen, was reduced to a 
muzzle, containmg the cheek teeth, a fragment of the cramum, two 
fragments of the zygoma, and numerous small scraps too badly broken 
to be readily identified. Mr Brown collected fragments and impres- 
sions of the specimen, and from this material it has been restored, thanks 
especially to the efforts of Mr. Otto Falkenbach, with a fair approxima- 
tion to the probable appearance of the original skull. In addition to the 
damage done by the native collector, the skull suffered a considerable 
amount of crushing, due to the weight of overlying sediments, so that 
the maxilla was broken, while the frontals and the tiosaIh were pushed 
down on the sides of the face. By making careful measurements of the 
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crushed parts of the maxiha, and by calculating the amount of their 
displacement, and in addition, by the comparison of uncrushed skulls of 
related animals, such as Hyaenodon and Cynohyaenodon, it hns been 
possible to restore the skull of Ihasopsalis to approximately its onginal 
height. (Compare fig. 1 with the restoration, fig. 4 ) 

As to size and general form, the skull of Lh&aopaaha is quite aimilar 
to that of Hyaenodon cruentiie. The skull of Diaaopsahs is broad above 
the orbits, from which point it decreases in width rapidly, to the front 
and to the back. In this genus, as in other ereodonts, the brain case is 
restricted. The narrowest portion of the muzzle is above the second 
premolar, whole anteriorly the rostrum becomes wider to accommodate 
the canines. As seen from the side, the skull is fairly high. The infra- 
orbital foramen is above the nud-portion of the third premolar, and as in 
other hyaenodonts it is situated at some distance in front of the orbit 
Due to the crushing down of the frontals, the anterior border of the orbit 
has been shghtly displaced, but the configuration of the right side of the 
specimen would indicate that the front of the eye socket was above the 
anterior border of the second molar. The nasals arc long, and would 
appear to extend forward, as in Hyaenodon 

The palate is constricted between the anterior premolors, but it 
widens rapidly posteriorly, reaclung its greatest transverse dimension 
between the second molars. The mcisor foramina are located between 
the canines, and would appear to be elongated A core of matrix indi- 
cates that the pterygoids formed either a closed tube, as m Hyaenodon^ 
or a long, narrow trough, as m Sinopa, Cynohyaenodon and other early 
genera. Tliis tendency for the close approximation or the joining of the 
pterygoid borders, causing the posterior nasal choansB to open far to the 
back of the palate, was chai'acteristic of the hyaenodont group. It prob- 
ably was not connected with any aquatic habits, since otherwise the 
skull mdicates a typically terrestrial animal, but rather was developed 
for a support or a protection for the phaiynx A similar development of a 
‘‘pteiygoid tube” may be soon m the modem procyonids, such as Naaua. 

The rest of the skull will hartlly admit a detailed description. Suffice 
it to say that the sagittal crest is high, a corollary of the restneted bram 
case and strong temporal muscles Evidently Diaaopaalis (and this 
statement is borne out by the teeth) was able to crunch the bones of 
fairly large animals. The glenoid fossa of the squamosal is elongated 
transversely, with a strong post-^enoid process and a heavy anterior 
border. It is relatively large, an mdication that the mandibular articu- 
lation was strong. On the left side of the skuU a portion of the post- 



Fig. 1. — Di^opadlis camifex Filgnm. Ameo:. Mub. No. 19401 
Skull; dorsal view above, lateral view in the middle and ventral 
view below One-third natural size. 

The dotted areas r ro ree o nt matrix, tvhich indioatea the shape of the bone for- 
merly oovenns these suriaoes 
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glenoid region is preserved, showing that the paroccipital process is 
situated far back, and that it does not project downward very much. The 
bullae, being cartilaginous, were destroyed at the time of fossilization. 

The Dentition. — 

Although the canines are missing, the skull fragment gives some 
slight indication of their probable size. That is to say, from the shape of 
the muzzle in front of the first premolar it would appear that the canines 
were rather strong and heavy. 

The presence of the first premolar in the American Museum skull 
settles a point on which Pilgrim was doubtful, for this tooth was lacking 
in all of his material. It is a small tooth, elongated antero-posteriorly, 
with a single cone composing the crown, with shght dngula on the 
postero-intemal and external surfaces, and with an incipient heel be- 
hmd It was seemingly almost in contact with the canme. A short 
diastema separates the second premolar from its predecessor The 
second premolar which is larger than the tooth anterior to it, is sur- 
rounded by a cingulum; it consists of a large conical cusp, followed by a 
trenchant heel. The third premolar is relatively long, and in form is 
much like the precedmg tooth. It is surrounded by a cmgulum, which 
expands on the antero-intemal comer to form a low cusp. The bulk of 
the tooth is composed of a large, conical and backwardly directed cusp, 
followed by a trenchant heel. The last premolar is quite different from 
the anterior teeth, for it possesses an extremely large and heavy internal 
protocone, which is of such size that it causes the transverse diameter 
of the tooth to equal, or even to slightly exceed, the antero-posterior 
measurement. The outer moiety of the tooth is similar to P. 

The first molar is perfectly preserved in the skull, and it supplies 
more accurate information than hitherto known concerning this tooth 
The protocone is considerably smaller than Pilgrim figured it,^ and is 
connected to the outer portion of the tooth by two ridges, which termi- 
nate in two low cusps, the paraconule and metaconule. The paracone and 
metacone are distinct, but rather closely appressed, and there is a meta- 
style shear. An external cingulum is present 

The second molar, the principal upper camassial tooth, is essentially 
an accentuation of the preceding tooth. The protocone is similar to that 
of M^, the paracone is reduced, while the metaoone is enlarged and the 
metastyle shear is elongated. In both and M* the outer cusps are 


ipUgnm, Q S. 1814 op. oit , pi 38, fig 1 
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AM 19401 

Fig 2. — Di88op8(Ut8 carmfexlhlgnm Amer. Mus 19401. Bight upper premolar 
and molar teeth and drawn from Amer. Mus 19402 Lateral view above, and 
crown view below Natural size. 

elevated above the protocone. The third moliu*, as seen m A. M 19402, 
la a small tooth, considerably bmaher than Pilgmn supposed from the 

fragments he studied. It is a 
shearmg blade, set transversely to 
the axes of the camassial blades 
In the mandible, the hist pre- 
molar, as shown by Pilgnm, con- 
sists of a largo conical cusp, prob- 
ably the protocomd, followed by 
a trenchant heel. The first molar 
has a strong tngoiiid, consisting of 
the protoconid, paracomd and 
metaconid, and a basined talomd, 
of which the rmi is fonnod by the 
hypoconid and entocomd In the 
second molar the Ingonid is high, 
the talonid is basm-shaped and 
relatively smaller than m Mi In 
the last molar the trigonid has 
developed into a large protoconid- 
paraconid shearing blade, and the 
talonid has been reduced to a 
small peg. 




Fig. 3 . — DitsopsaltH camifex Pilgrun. 
Amer. Mus. 19403. Lett lower second 
and third molars. Crown view above, 
and lateral view bdow. Natural aize. 
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Amer Mus 10401 




Anteroposterior diameter 9 mm 

Transverse diameter 4 5 mm 

p2 i< 

“ 14 5 

(f 

" 8 

p3 “ 

“ 18 5 

it 

“ 10 5 

p4 (1 

« ^7 

(S 

“ 17 6 


“ 21 

tt 

“ 14 

Amer Mus 19402 




M* 

“ 23 


“ I3e 

M» 

“ 4 


“ 10 

Amer Mua. 19403 




Mj 

“ 20e 


‘ 8 6 

Ms 

‘‘ 20 6 


“ 9 6 



Fig 4 . — Diaaopsalis camtfex Pilgrim Restoration of skull and man- 
dible, drawn from Amer Mus. 19401, 19403, and Indian Museum 
D 142 Lateral view, one-third natural size 

The actual bone and tooth nurfacee in place an npneeuted by aohd hues. The 
reetored portiona, drawn either from eraohed bone or matrix, or from I^pothetical m- 
ferenree gained by a etudy of related genera, on mdlcated by dotted linee This fig- 
ure ehouJU be compared with figure 1, to see whioh portions of the alcull were restored 
from bone and matnx, and whiw from bypothetioal eonaiderations. 

AFFINITIES 

JDtssopsaliSj the last hnown survivor of the creodont hnej is pecu- 
liarly primitive for such a long-persisting animal. Perhaps its very lack 
of specialization was a factor m enabling it to live until so late a date. 
Pilgrim has shown that Dissopsalts is clearly derivable from Sinopa, and 


e — eatimated measurement. 
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I think he is essentiallj' correct m regarding the SiwaJik genus as an in- 
dependent phylogenetic line, closely related to Cynohyaenodon and Quer- 
cythei mm of Europe.^ 

Considering the skull of Disaopsahs, it would seem to have retained 
the primitive slender shape t3T)icaI of the eaiiy hysenodonts, rather than 
to have taken on the robustness characteristic of the later genera. 

In its dentition, Diasopsaha presents a curious mmglmg of primitive 
heritage characters and progressive habitus developments. A significant 
primitive feature m the upper molars is to be found in the relatively wide 
separation of the paracone and metacone, which presents a decided 
contrast to the condition in the advanced forms, where these cusps are 
closely appressed or fused. In addition, the Diaaopaalia molars are 
primitive by virtue of the retention of a large protocone Then again, 
the lower molars of Diaaopaaha are primitive m that the tiigonids are 
relatively low, while the talonids, except for that of the third molar, are 
comparatively large Considermg the advanced characters in the molar 
teeth of this genus, we see that the camassial teeth have fairly well 
developed sheanng blades which are disposed along fore and aft jixes, 
causing the teeth to lose their origmal and primitive triangular outhne 
In addition to these progressive characters in the anterior molars, there 
may be mentioned the reduction m size of the last upper molar, and of the 
tngonid of the last lower molar. 

Therefore, considermg the mmghng of primitive and advanced 
characters in the teeth of Diaaopaalia, it would seem logical to suppose 
that this genus is actually representative of a separate phylogenetic Ime, 
having its origin in Sinopa 
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THE PRESENCE OF TUBULIDENTATES IN THE MIDDLE 
SIWALIK BEDS OF NORTHERN INDIA 

By Edwin H. Colbert 

Among the foesils collected by Mr. Bammn Brown in the Siwalik 
series of northern India, during the season of 1922, are two specimens 
representing the order Tubulidentata. This discovery is of considerable 
importance, not only as an additional record of a rare fossil form, but 
also in that it establishes the Tubuhdentates far to the east of their 
hitherto known range — a fact the significance of which will be brought 
out in the following paragraphs 

The material is fragmentary, as might be expected of a mammal so 
infrequently found in the fossLliferous state as are the aardvark? Both 
specimens are referable to the genus Oryderopui, and they seem to repre- 
sent two species of almost contemporaneous geologic age The one, a 
fragmentary maxilla with the last two molars, is a small species, retain- 
ing certain primitive characters; the other, a single molar tooth, repre- 
sents a large form comparable to the Pliocene aaxdvarks of Greece and 
the Island of Samos. 

The drawings in this paper are by Margaret Matthew. The four 
photomicrographs were taken by Dr. Phfiip Krieger of Columbia 
University. 


Order Tubulidentata 
Family Oryoteropodidae 
Orycteropus brownl, new species^ 

Ttpb — Amer. Mua No. 29840, fragmsnt of a maxilla, with LM®-*. 

Hosizokt and LocaIiItt. — Middle Siwahks, near base. One half mile south of 
Nathot, northern Punjab, India. 

Diaqnosib — Orycteropus hrowni is a small member of the genus, the teeth in- 
dicating it to be about three-fifths the size of Orydteropva gaudryi. The same approxi- 
mate ratio holds between the Siwalik form and the modem Oryderopus arUcssom of 
Africa. The teeth ore worn flat across the occlusal surface, as in the modem Oryo- 
teropiu. The second molar is bllobed, and the vertical indentation between the 
columns is considerably greater on the buccal than on the lingim.! side of the tooth 
The third molar is characterized by the extreme reduction of its posterior column, so 
that the tooth is little more tbun bklf the length of the molar preceding it. The teeth 
terminate below in open pulp cavities, as is characteristic of the genus. 


^Named m honor of Mr Bomum Brown of the Amenoan Mueeum. 
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The reduction of the posterior column in M* would apparently in- 
dicate an advance towards the modem type of Orycteropus. 0. gaudryi 
from the Pontian (lower Pliocene) of Greece and Samos Island is typified 
by its strongly bicolumnar third molars. Consequently the Indian form, 
though fuUy as old geologically as 0. gaudryi, would seem to show a 
modem specialization in the shape of its last molar. On the other hand, 
the microscopic structure of the tooth in 0. browni shows some primitive 
traits. Evidently this species enjoyed a precocious development as to 
the form of the third molar, a development of degree rather than of kind, 
which did not extend to the fundamental micro-stmcture of the tooth. 

Concerning the size of 0. hrowm, I feel convinced that this animal 
was a small species (again an indication of its primitive nature) rather 
than a young individual or a local variant of a large species. The bone of 
the ma-Trillfl. is that of an adult animal. Moreover, the discrepancy in 
size between this specimen and the large tooth, mentioned above, is 
much greater than that between young and adult, or between races of 
the modem African species. 


Table of Measureme^tts 


M2 

Length 

Width 

Height 

A M. 29840 0. hrowm 

A M. 22978 0 gaudryi 

7 7 mm. 

5 3 

10 0 

10.2 mm. 

7.6 

M» 

Length 

4 7 

9 8 

Width 

4 7 

6 7 

Height 

S 0 


Ratio, length of 
M»toM2 
M»/M2x/1{)0 

61 

95 


Microscopic Structure of M® 

Longitudinal and cross sections were prepared from the second molar 
of Oryderopus hrowni, and similar sections from the homologous tooth in 
Oryderopus gaudryi were made, in an effort to determine, if possible, any 
stmctural peculiarities in the tooth of the new Siwalik species. 

Cboss Section. — ^The tubules are closdy appreased, which has caused tham to 
lose the origmal (hypothetical) ciroular sectioa, thereby becoming irregularly poly- 
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g ^nal. Their ^pes may be contrasted with tubules in the 0. gavdryt molar, in 
which species these structures are more r^ularly hexagonal in cross section. In 0. 
hromi the tubules vary greatly in size throughout the diameter of the tooth, a oondi* 
tion to that found by Lhnnberg^ in a “supemumerary” tooth of Orydtaropua 

trikssoni. On the other hand, the tubules in the molar of 0. gavdryi show much less 
variation in size. Moreover, in this latter species, there is a r^^ular gradation from 
large tubules around the periphery of the molar, to smaller tubules at the center of 
the tooth. In addition, the tubules in 0. gaudryi are definitely elongated along their 
radial axes. 

A M 22979 

A. M. 2 9 840 


AM. 29840 

He- 2 

Fig. 1. Oryderopua hrownt, new spemes. Ts^ie, Amer. Mus. No 28840. Crown 
view of right m maxillary fragment. Twice natural size. 

Fig. 2 OutHnes of crowns of the li^t upper second and third molars in (A) 
Oryderopus gaudryi Forsyth Major, and in (B) Orycteropua brown, new qpeoies. 
Twice natui^ size. 

Thus it is seen that, in several characters, the molar of Orf/cteropus 
hrotmi is structurally closer to a primitive tooth in the modem Oryo- 
ieropus than it is to ^e molar of a Pliocene species. The described teeth 
of 0. brami and 0. enkssoni (the presumably primitive supemumerary 
tooth) are defined by: 

1. Great irregularity in the shape of the tubules. 

2. Consideirable variation in the dze of the tubules. 

3. Asizevanationtbatraogesthroui^utthediameter of the tooth. 

Oryct&ropus gaudryi must be considered as an advanced form, in that 
it demonstrates in the molar stracture; 

1. hexagonal columns. 

2. A definite gradation in the fflze of the tubules, from large ones around the 
outside of the tooth, to smaller ones in the center. 




‘LonnberB. Einar. 1006 AiMt fur ZooI , Bd, 8. N 3, pp 24-25 The Bupamumere^^ 
daeenbed by tonnberg mav repioaent eitoer milk mdais or taratological 

m nlar a, yrhioh seems probable, they would show a type of struoture somewhat more primitive than that 
of the permanent dentition 



the rogular tubules oharactenstic of 0 gaudryx Both sections about foity 
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As seen under a magnidcatiou, the individual tubule in the 
Orycteropus brovmi molar consists of a hollow center, surrounded by a 
dentine column, in which the dentinal canals are radially arranged. 

It should be added that there is an eirtemal band of cement shown 
in the cross section of the Orycteropus hrowm molar. A thin outer cement 
covering is a typical character of the Orycteropus tooth. 

LoNorroMNAij Section. — the molar of Oryderopia hrowni, the tubulee are 
eBsenidally one to another, but a certain amount of branching is to be seen. 

This branching of the H pritioA tubules is a pnmilave feature, as proved by the struo- 
ture of the Bupemumerary tooth described by Ldnnberg,^ and, more recently, by the 
molar of a Wind River (Eocene) tubulidentate described by Jepsen.^ 

In the Tnn1«.T of Orycteropw gaudryi, the tubules are abrictly parallel, again an 
advanced character. 


Table of Meastikbiments 


Radial diameter of I 

tubules (average) 

A.M. 29840, 0. hrowni 

A M. 22978, 0. gaudryi 

2/20-10/20 mm. ’ 

7/20 mm. 

Tangential diameter of 
tubules (average) 

2/20-6/20 

5/20 

Width of external cemeut 
band 

2/20 



Oryoterppiu pilgrixnl, new species’ 

Type. — ^Amer. Mus. 29997, a single tooth, identified as RM 2. 

HomzoN AMD Localitt. — ^Lower part of the Middle Siwaliks Four and one half 
miles west of Hasnot, northem Punjab, India. 

Diagnosis. — tubulidentate comparable m size to Orycteropus gaudryi. In 
the form oi the occlusal surface, the tooth differs from 0. gaudryi by having stiaighter 
(that is, less rounded) antenor and posterior edges, and a sbghtiy shallower groove on 
the lingual side between the anterior and posterior columns. 

Of course it is questionable whether the shght differences outlined 
above are of sufficient value to establish this Siwahk tooth as a separate 
species. However, an examination of a number of specimens of 0. 
gaudryi, shows that the occlusal shape of Ms is constant, and that differ- 
ences from the Siwalik tooth are readily recognizable. Moreover, it is 
quite likely that two terrestrial forms geographically separated by a 
distance as great as that between India and Greece, would belong to 
different species, even though they were contemporaneous in their 
geologic age. 

iLOnnberff, E on cit.,j3 29,fic 10 

iJepaeivOlen. 1982 Tubuiodon iai/lan, a Wind Biver Eocene Tubulidentate from Wyoming. 
Eroe AimTEhiL Sm , VoL 71, No biVP 265-W4 

'Named in honor of Dr Quy £ FUtpim, for many yean anodated Tnth the Geologioal Survey 
of Indio. 
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MiCBOSCOFic Stbttctubs). — ^T he tubules show quite plainly on the rywl niuJ 
surface of the O. pUgrtmi tooth, and on one side of the specimen a fracture reveals an 
excellent view of the tubules as seen longitudinally. 

As to the microscopic structure, this species is very to 0. gaudryi. The 

tubules are closely appressed, and rather regularly hexagonal, as in the Samos speoies. 
There is no great variation in size, the tubules averagmg about 5/20 mm. in dimeter. 
Near the periphery of the tooth, the tubules are slightly elongated radially, and the 
diameters may reach 7/20 mm. or 8/20 mm. along the long axes. The hollow centers 
of the tubules seem to be dightly smaller than m 0 gaudryi. The columns are strictly 
paralleL 



A M 29997 

Fut 6 


Fig. 5. Oryderopua pUgnmt, new species. Type, Amer Mus. No. 29997. A, 
crown view of right Ma, antmor edge of tooth fadng the left B, side view of lingual 
surface of the same, showing on the broken basal portion the parallel tubules. Twice 
natural size 

Fig. 6. Outlmes of crowns of the nght second lower molar in (A) Oryeteropiu 
gaudryi Forsyth Major, and m (B) Orycteropua pUgnmi, new species. Twice natural 
me. 

Fig. 7. Section of the occlusal surface of the right second lower molar of Oryo- 
ieropua pilgrim, new species, showing the rather regular, hexagonal tubules. Twenty 
times natural size. 

DISTBIBTmON OF THE TDBHLIDENTATES 
The Siwalik species of Orycteropua establish the Tubulidentates far 
to the east of their previously known range of distribution in the Old 
World According to our present knowledge, the occurrences of Tubuli- 
dentata are as follows. 
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OrycLeropua afer (Pallas) and its several 


vaneties 

Recent 

Afnca 

Oryderopus capensts, etc. 

Plesioryderopus madagaecariensu Filhol 

Pleistocene 

Madagascar 

Oryderopus gaudryt Forsyth Major 

Pliocene (Pontian) 

Pikermi 

Samos 

Oryderopus pUgnmi, new species 

Phocene or upper Mio- 
cene (Base of Middle 
Siwahks) 

Punjab, 

India 

Oryderopus hrowni, new species 

Phocene or upper Mio- 
cene (Base of Middle 
SiwaJiks) 

Punjab, 

India 

Palatoryctiropus quercyx FUhol 

(Based on an humerus; very doubtful) 

Oligocene 

Quercy 

France 

Tubulodon taylori Jepsen 

Eocene 

Wyoming 


Wind River 

If Jepsen’s newly described form is really a tubulidentate, and I 
should think that his conclusions are correct on this point, it would 
seem that this peculiar order of mammals had its origin in North 
America, during the late Mesozoic or the Eocene. Consequently it 
migrated from thence, westward through Asia to Africa. Tvbvlodm 
appeared in the Eocene of Wyoming. Next, Oryderopua occurred in the 
upper Miocene or lower Pliocene of India, and almost simultaneoudy 
the order reached the Mediterranean region. Then in the Pleistocene, 
the order arrived in Madagascar, and finally, m recent times, it became 
distributed through south Africa. This is an example of a westward 
migration of an order, somewhat the opposite of the commonly postu- 
lated radial migration from central Asia, applied to so many groups of 
mammals. 

Of course, the gap between Tuhidodon taylon of the North American 
Eocene, and Oryderopus hrowni of the Siwahk lower Pliocene, is very 
great. If intermediate forms are to be found, they should be expected 
in eastern Asia. An Oligocene tubulidentate from Mongolia would 
complete the sequence, lowing the migration of this order from the 
New to the Old World. 

Note. — Jepsen’s paper should be consulted for the latest views as 
to the ancestry of the tubuhdentates. He would derive the order from 
some group of Mesozoic mammflils, a view advocated by Broom, rather 
than linking it with the proto-ungulates, as was done by Sonntag and 
other authors. 




& 
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A NEW MUSTELID FROM THE LOWER SIWALIK BEDS OF 
NORTHERN INDIA 

By Edwin H Colbbet 

The American Museum collection of Siwalik fossUs, made in the 
northern Punjab of India by Mr. Bamum Brown, contains a fimall 
representation of carnivores, practically all of which belong to previously 
described genera and species One fragmentary mandible is, however, 
of a new species of Mu&tda and it forms the subject of this paper. 

Order Carnivora 
Family Mustehdae 
Mustdla lydekkeri, new species^ 

Ttph — ^Amer. Mxis No 19407, a fragmentaiy mandible containing R and LMi. 

Hobizon and liOCALmr — ^Lower SiwahJcs, 200 feet above the level of Chinji 
Bungalow Three miles west of Chinji Bungalow, northem Punjab, India. 

Diaonosib — ^A mustelid comparable in size to the modem Charroma flamgiila. 
The lower camassial is distinguished by its well developed metaconid, and the broad, 
basined talonid. The protocomd and paraconid form a shearing blade, the axis of 
which is but slightly inclined to the median axis of the tooth. The ramus is rather 
heavy, being slightly greater in depth than the length of the lower camassiaL 

Except for size, Miistela lydekken is very much like Miistda pdaeo- 
smensisj described by Zdansky* from the Pliocene of China. In both 
forms the lower camassial has a well developed metacomd, and a broad, 
basined talonid with a promment inner rim. In M. lydekken, the 
metacomd is relatively larger than it is in the Chinese species, an indica* 
tion of the slightly more pnmitive nature of the Siwalik form. The close 
correspondence between M. lydekken and ilf. pdaeosinensis is well 
illustrated by the ratios of height to length, and of talonid length to total 
length in Mi, as given in the table below. 

Chmrmia flcmgda, the modem Indian marten, is se em in g nearest 
among living musteHds to M. lydekken. It differs from the fossil species 
mainly in the more reduced metaconid and the narrower talonid. The 
three species, mentioned above, are very close to one another, and M. 

‘Named m honor of Eiohard Lydokker, who flret mentioned thii form 

^Zdanaky, Otto 1924 Jiuurtertiare (Amiyorsn Chinee. FaL Sinice, Ser C, Vol 2. Fas. 1, pp. 
38-8a 
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palaeostnenm makes a good mtennediate stage between M. lydekkeri 
and C. Jlamgvla. 

Lydekker^ described in some detail a lower camassial tooth in the 
Cautley collection, designating the specimen as Mustda sp., and compar- 
ing it with various Tertiary and recent species of the genus He pomted 
out the close resemblance between the fossil specimen ('B.M. No 15914) 
and the recent Muatela Jlavigvla, at the same time distinguishing the 
former from the latter by its larger metaconid and its wider talomd His 
description fits perfectly the specimen m the American Museum collec- 
tion, BO it seems safe to assume that the single tooth that was under his 
observation is identical with the new species descnbed here. It might 
be well to mention that neither an horizon nor a locality was given for the 
specimen descnbed by Lydekker. Therefore it is 
permissible to assume that it came from beds of 
an age sumlar to those near Chinji Bungalow. 

A part of Lydekker’s description is quoted 
below. 

'‘In this epecunen [B M. No. 15914], which is repre- 
sented in the accompanying woodcut (fig. 25), the form 
of the camassial is precisely that of the corresponding 
tooth of Muatela proper, so that it may be safely referred 
to that genus In oze the two remaining teeth, as well as 
the ramus itself, agree almost exactly with the mandible 
of the living Indian M flamgfula; but the camassial of the 
fossil is readily distinguished by the larger size of the inner 
cusp, and the greater development of the talon, which is 
relatively longer than m the existing species, being wider 
than any other part of the tooth. The inner portion of 
the talon has a distinct nm, which is wanting in the existing 
species, thus causmg the talon to be slightly basm shaped 
These difierenoes indicate that the Biwalik form is in aU 
probabihty specifically distinct from M. flcangula In the form of the camassial and 
in general size the specimen is very close to M. martea; but the last premolar is 
considerably shorter than in that species. No other Uving speciee appears to come 
nearer to the fossQ.” 



Fig 1. Muatela 
lydel^cen, new species 
Fragment of left man- 
dibular ramus, with first 
lower molar, and alveolus 
of second molar A, 
crown view. B, side 
view. Natural size. 


il^rdakkw, R 1883 Cat Fan. Mam BntMus.Pt 1, pp 177 
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TabiiH 



Pleatdia 
palwdns 
A.M. 11001 

MwU^ lydAkeri 
A. M. 19407 

Mvuida 
jHiiaeosinenaia 
A.M. 26378 

Charronta 
flaoigvla 
A.M. 84894 


R. 

n 

Length of Ml 
Greatest width of 

7.3 mm. 


9.4 mm. 

13.3 mm. 

67 mm. 

Ml 

Height of proto- 

3.8 

44 

4.3 

6.2 

4.4 

comd 

Height of meta- 

4.7 

4.8 

4.5 

6.0 

6.3 

conid 

3.0 

3.2 

3.4 

38 

3.4 

Length of tidonid^ 
Depth of ramus 

2.8 

4.5 

4.0 

6.3 

3.8 

below pr'^ 

Ratio, height of 
pi'^ to length of 

8.2 

9.8 

99 

12.0 

8.6 

Ml 

Ratio, length of 
talonid to 

64 

48 

48 

47 

56 

length of Ml 

38 

46 

42 

43 

39 
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^Measured from the pout of the metaooiud to tha bade of the tooth. 
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THE RELATIONSHIPS OF SOME COMMON AMPHIBIA AS 
DETERMINED BY SEROLOGICAL STUDYi 

By Alan Botdhn and G. K. Noblb 

It frequently happens in systemaMo zoology that after all the known 
facts on the anatomy, development, and distribution of a species have 
been brought together no definite conclusion can be reached as to the 
immediate relationships of a form. In the class Amphibia there are 
notable examples of this state of afFaars. Among the salamanders, the 
mud-puppy, Nedurus, represents such a case, and another is afforded by 
the eel-hke Siren which has been wdl known m both anatomical and 
herpetological literature for over a century. There is one method of 
determining relationships that has not been apphed to these or to the 
majority of the Amphibia: this is the precipitin reaction discovered in 
1897 by R. Kraus (10*), Soon thereafter, it was applied to the study of 
animal proteins Chiefly to Nuttall (18) belongs credit for the discovery 
that the intensity of the reaction is proportional to the degree of relor 
tionship of the species tested, llie results of 16,000 precipitin tests, 
involving chiefly the Vertebrata, wexe described in Nuttall’s book, ‘Blood 
Immunity and Blood Relationship,’ published in 1004. Recently one 
of us has devised new methods for the analysis of the precipitin tests 
on the sera of mammals (2). In the present study the tests have been 
applied to the Amphibia and e^dally to those salamanders whose 
relationships have remomed in doubt. This work has involved the 
testing of other species of known relationship in order to secure a basis 
for comparison Before turning to the tests a brief summary may be 
given of the relationships of th^ salamanders as at present under- 
stood. 

THE SYSTEMATIC POSITION OF SIBBN AND PSEUDOBRANCHUS 
The systematic relationships of the various families of salamanders 
have been summarized recently by one of us, in the form of a diagram 
(13) . In only two of the eight faimlies were the relationships so obscure 
that no connectmg line of affinity could be drawn. The first of these 

iContributioiu from the Zo&losioal Laboratory, Ruteen Unhrereity 
Szpeiimental Blologr, The American Museum of KatnralHlstoiy. 

*8eeBib]io^4>&, p. M. 


r, and from the I«boratoty of 
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families, the SiremdsE, mcludes Siren and the related Pseudohranchus. 
These genera embrace three species of salamanders that retain through- 
out life most of the structural features of very young larvee (13a). 
Oddly enough, the sVm of Siien undergoes a metamorphosis typical of 
that of land salamanders. This metamoi-phosis may readily bo mduced 
by thyroid solutions (16) The chief diflaculty m deterimmng the rela- 
tionships of Sireji hes m the fact that most of the structural organiza- 
tion of this salamander remains that of a larva Since the larvae of sala- 
manders are very much alike, few consistent family differences having 
been demonstrated, the number of clues as to the relationships of Siren 
IS extremely limited hloreover, the systematic value to be assigned 
to some of thebe characters frequently is a matter of opmion. 

One of the most important clues as to the relationships of /Siren 
apparently is found m the nasal region Mesial to the dorsal spmes of 
the pmmaxillaries there is found on cither side a narrow splint of bone 
that has been homologized with the nasal of other salamanders. In 
the mature larva of Hynohius chinemsis, as shown m our dissections, 
a part of the nasal bone forms a long sphnt mesial to the spme of 
the premaxillary very much as in the case of Siren However, the 
nasal of H chnensi's has also a portion lateral to the premaxillary 
spme that is not found m Sii'en or Pseudobranckns The two nasal bones 
of Siren and Pseudohranchus make contact m the midline. The only 
other salamanders m which the nasals meet without overlapping the 
premaxillary spmes are the Hynobiidse and the derived Cryptobranchi- 
dse. In one plethodontid and in a few salamandnds, mcluding the com- 
mon newt, Triturus viridescens, the nasals make a contact by overlapping 
these spmes It might be argued that the condition in Siren and Pseur 
ddbranchus has been derived from that of these salomandrids by a loss 
of the lateral portions of the nasals. However, the premaxillary spmes 
of Siren and Pseudohranchus are well separated and it would require less 
modification to derive the su-emd arrangement from that of Hynohius. 

Siren and Pseudohranchus differ fundamentally from all h 5 mobiid 8 
and cryptobranchids m that the angular and prearticular are fused to 
form a smgle bone that shows no evidence of its duplex origm even in 
early stages of development. However, there is httle evidence to show 
that the sirenids are related more to one than to another higher family. 
Reed (20) has considered that the sound transmitting apparatus of 
Siren resembles that of the newts more than it does that of other sala- 
manders. Unfortunately the development of the otic apparatus of 
Siren is incompletely known. The palatoquadrate bar divides and the 
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posterior section undergoes degeneration at a time wlien the skm re- 
mains that of a typical lai*va Hence it has been questioned as to whet her 
this con be considered a metamorphosis of the palatal region homologous 
to that of caducibranchs (12) Whether or not the otic apparatus 
of Sueti undergoes a transformation is not known, but the final form 
IS very different from that of Cryptobranchus as desenbed by Reed 
{op. cit ) 

Recently the mode of hfe history has been found to shod light on the 
relationships of Amphibia (11) Neither Siren (15) nor Pseudohrunchus 
(17) lay their eggs m the manner of hynobiids and cryptobranchids. 
They are deposited either m small groups or smgly and not enclosed 
within the common envelope of jelly so characteristic of the Hynobudse 
Although the eggs resemble those of some newds more than they do 
those of any other salamander, the larvae early develop homy mouth- 
plates, which have been compared with the predentary sheath of some 
larval hynobuds and ombystomids The latter structure is not formed 
in any salamandrid. The sharp claws on the feet of the siremds might be 
compared with the claws of the larval Onychodadylus, a hynobiid 
The tips of the toes of other salamanders may be covered with horn, 
but this does not form the pomted claws like those of Onychodadylm 
and the sironids Again, the sirenids apparently practice external 
fertilization, to judge from the structure of their cloacse, and this is 
found elsewhere among salamanders only m the hynobiids and crypto- 
branchids However, it might bo argued that the siremds in most of 
their organization have not advanced beyond the condition of very 
young larvae and hence the cloacal glands have been suppressed, al- 
though present in their immediate ancestors The evidence of life 
history can not be considered as giving a decisive answer to the question 
of the relationships of the Siremdse If one lays emphasis on the struc- 
ture of the egg-mass the sirenids cannot be closely allied to the hynobuds. 
On the other liand the homy jaws, clawed toes, and external fertilization 
appear to mdicate afl5mty to this group. 

Although some of the distinctive featm-ea of the siremds may be a 
consequence of a great mcrease m length, the majority represent a reten- 
tion of larval stmetures. Thus the peculiar tad vertebrae have been 
commented upon (4). We find that the paired hsemapophyses resemble 
closely those of a young Amphiumay 110 mm. m total length The paired 
elements of Amphiuma and other salamanders have faded m Siren to 
differentiate beyond this early stage of development The hyobranchial 
apparatus of the siremds is obviously larval but it undergoes an earlj’ 
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ossification not found in caducibranchs. Similarly the hypertrophy of 
the Jacobson’s organ does not occur m early larvsB of other salamanders 

To summarize, it may be said that while Siren and Pseudobranchiis 
are obviously species that have failed to differentiate most of their 
structures beyond that of the early larval stage, they are peculiar in 
that a few structures in the same species are free from this develop- 
mental restriction. The skin of Siren undergoes a typical metamorphosis, 
while the palates of Siren and Paendohranchna become modified in a 
manner resembling metamorphosis Very few structures of the meta- 
morphosed adult ever appear in the sirenids and hence these salamanders 
must be compared with the larvae of other families From the anatomical 
and life-history data available it is impossible to determine the nearest 
relatives of the sirenids. Arguments may be found for assuming either a 
hynobiid or a salamandrid ancestry. Moreover, neither the crypto- 
branchids nor the ambystomids can be ruled entirely out of the picture. 
It is very desirable, therefore, to attack the problem of the affinities of 
the Siremdffi on some entirely new basis. The serological approach 
affords such a new angle of attack. 

THE SYSTEMATIC POSITION OF NBCTUBUS 

Necturus and its European relative Proteus have been separated 
from other salamanders as a distinct suborder, Proteida, not because of 
any marked structural difference but because they, like Siren, are larval 
types that fail to metamorphose and thus develop the characters usually 
employed in the identification of families. However, Necturus cannot 
be considered as great a puzzle as Siren, because it possesses the elaborate 
set of doacal glands found in salamandrid, ambystomid, and aU higher 
f amilie s. Like salamanders of these families it has the fused fl.Ti gn1».r and 
prearticular. These features show that Necturus is a higher type tha.Ti 
either the HynobiidsB or the Cryptobranchidse. The presence of lungs 
excludes it from dose rdationship with the PlethodontidsB. Amphiuma, 
the sole member of the Amphiumidse, is too specialized in its elongate 
body and reduced hyobranohial apparatus to form the ancestral stock 
from which Necturus evolved. This leaves only the R fl.la.Tnn.nH-riHflft 
and the Amb 3 ^BtoniidsB among existing families in which to seek its 
relationships. 

To be sure, Heed (20) found that the ear ossicles of Necturus showed 
a greater resemblance to those of Plethodontidse and Amphiumid&B thn.n 
to those of other families of salamanders. But these two families are 
specialized off-shoots of a salamandroid stock. The absence of homy 
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predentaiy plates m Neciunts might be considered a salamandroid 
feature. Necturus lays its egga attached smgly to the under surface of 
stones or other submerged objects like some salamandrids and pletho> 
dontids do, but unlike any ambystomid. The Proteida agree with the 
Salamandridffi in being found today in both the Old and New World, 
while the Ambystomid® are restricted to North America. The fossil 
record indicates that the salamandrids flourished in Europe from at 
least the Oligocene, but it gives no due as to the origin of either Nectunis 
or the ambystomids. Nevertheless, the anatomical and hfe-histoiy data 
indicated above suggest that Nedurus has closer affinities with the 
salamandrids than with the ambystomids. The exis ting evidence is by 
no means conduslve and consequently the new approach to the problem 
of relationships afforded by the serological tests should be of interest. 

PREVIOUS SEROLOGICAL STUDIES ON AMPHIBIA 

The literature of serological research on ftniTnala has recently been 
summarized by Erhardt (5). The Amphibia have received but little 
attention. NuttaU (18a) tested two weak anti-frog sera (against Rana 
iemporana) and found them to react only with R. temporaria and R. 
ridibunda.^ Philippson (19) tested one weak anti-frog serum (against 
R. escidenta) which reacted only with R. esculenta and R temporaria 
(cited by NuttaU). 

These are all the precipitin investigations known to us that deal 
primarily with amphibian relationships. There are, however, two other 
studies involving precipitin tests with Amphibia that deal indirectly 
with the problem of relationships in this class of Vertebrata. The eaiUMt 
of these is a study of Brans (3) m which it is reported that antisera against 
adult tissue extracts of Bomhina variegaia failed to react with tissue ex- 
tracts of the larv® of the same species. The conclusion drawn was that 
some important biochemical differences existed between the larval and 
adult stages of this species. Obvioudy such differences, if proved to 
exist, would be reflected in any serological classification of this species, 
for the larval and adult stages would be expected to react differently to 
antisera of other species. 

The results of Braus have been flatly contradicted by Wilkoewitz 
and Ziegenspeck (21) who nlftim that they were unable to distinguish 
between the larval and adult stages of Rana esculenta. In other words 
there was complete identity, so for as the precipitin technique they 
employed could determine, in the larval and adult stages of this species. 

^Modern termindlocy for these epeoieB is need thronghoat tbie paper. 
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Of the two investigations the work of Wilkoewitz and Ziegenspeck 
is probably most nearly correct, though further refinements in precipitin 
technique may be able to disclose slight differences in serological re- 
actions between the larval and adult stages of such organisms. 

Wilkoewitz and Ziegenspeck further tested antisera against Rana 
esculenta larvsB and against R. eaculenta adults with Bufo hufo and 
Tnturus extracts and found them all to react very similarly. They also 
used a “Kimstsemm” against Bufo bufo with the other Amphibia men- 
tioned, with siTTular results 

These meager results indicate that the problem of the serological 
study of amphibian relationships has barely been touched. It has there- 
fore seemed advisable to apply our tests to a number of Amphibia of 
known relationships before drawing conclusions as to the significance of 
our work with species of doubtful affinity. 

PROCJEDUItE USED IN THIS STUDY 
A. — Pbepaha-tion of the Antigens (Blood Sera.) 

The materials first needed in serological work are the proteins to 
be used in the production of antisera. In this study only blood sera have 
been so used. The species from which sufficient blood was obtamed for 
the production of antisera are as follows* 

Rana caiesbeiana Necturua maculoaua 

Rana pipiens Cryptobrant^va aUegamenata 

Amphiuma meana Siren laceutvna 

These animals were bled from the heart, usually after slight ether 
ans^hesia. The ansesthetized animals were tied with their backs to a 
board. A slight cut was then made in the ventral body-wall exposing 
the heart, under the tip of which a centrifuge tube was placed. The 
animals were then placed vertically and the blood collected. It clotted 
quickly and was put in the ice-box overnight. The clot was then cut 
with a scalpel and the clear serum centrifuged off. This serum was then 
passed through sterile Seitz filters and bottled m sterile 5 ml. vaccine 
ampules with rubber stoppers. The last vial to be filled was left at a 
room temperature to test for contamination; the rest were stored in the 
ice box. If the test vial remained dear the serum was considered sterile. 

In addition to the six species of Amphibia named above, from each 
of which 35 cc., or more, of serum were obtained, smaller amounts of 
serum were obtained from the following spedes: 

Rana damitana Deamognathua fuacua 

Hyla aepientnonaha Oynnophilua porphyrUicua 

Ambyatoma opacum TtUurua vtrtdeacena 

Plethodon glutinoaua 



1933] RELATIONSHIPS OF COMMON AMPHIBIA 


7 


There were thus available seven more species for titration In the 
case of the last four species, the animals were bled after decapitation, 
the blood being wiped off on filter paper. While still wet this paper was 
cut in strips and extracted m 0.9 per cent sterile sahne. After extraction 
overnight in the ice box the diluted serum was filtered, tested, and stored 
in the usual manner. 

B. — Phepahation op the Antiseila. 

The first attempts at producmg precipitm antisera m rabbits re- 
sulted in the death of the injected animals, due apparently to the in- 
herent toxicity of the amphibian sera. In the next attempt fowls were 
used. Here, too, there were several fatalities until care was taken to get 
tough healthy cocks and to keep them m an outdoor pen durmg the 
course of the mjections 

A common method of injection was followed. Each bird was given 
a series of increasing doses of one antigen, twice weekly, the first three 
or four mjections being intrapentoneal, the following ones being intravmi- 
ous (wing-veins). After five or six injections a rest period of seven days 
was allowed at the end of which time a small sample of blood (3-4 cc.) 
was withdrawn from a wmg-vein for a preliminary titration. If this 
titration showed the antiserum to be too weak for use (titer of less than 
3200) further mjections were given, the first of these being small and 
intrapentoneal. 

This second senes of injections was often accompanied by Eymptoms 
of sickness on the part of the bird, diarrhoea, wobbling, weakness, and 
going to roost in midday, which in extreme cases led to prostration and 
death. Usually the bird recovered completely in the course of a half 
hour. After the last injection the bird was given a rest penod of ten days, 
the last twenty-four hours being without food so as to clear the blood. 
It was then bled completely after decapitation, the blood being collected 
in a large pan. As soon as the blood had clotted it was cut in thm strips 
with a knif e and these strips were put into flasks and placed m the ice- 
box overnight. The clear serum was poured off the clot and centrifuged. 
This antiserum was then passed through a sterile Seitz filter, bottled, 
tested, and stored in the same way as for the antigens. Eleven antisera 
were so prepared, their specificity as follows: 

C4, Cs, Cs, Cg anti-iJaiza cateaheiana 

Cie anti-i? pipwns 

Cg, Cio anti-AwpAiuffia means 

C7 anti-iV^ecfuru8 maculoaua 

Ciij, Ci4 anti-Cryptabranehus alleganienais 

Ci6 anti->b'jr«n lacertina 
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C -jMailIng the Tests 

The geneial piocedure m a serological study of biological relation- 
ships IS to test each antiseium with the paiticular antigen used m its 
formation, and then follow with the testmg of all the othei available 
antigens But it is of the first importance m comparative work that all 
the antigens used be op the aam-b strength This has been emphasized 
m previous woik (1) dealing with Mammalia In order to equalize the 
concentiations of the different antigens it was necessary to detenmne the 
piotem mtrogen and calculate the content of protem with the usual 
factoi 6 25 The method for determimng the protem mtrogen was the 
Fohn-Wiight modification of the Macro-Kjeldahl (7) The results are 
given m Table I 


Table I — Protem content of amphibian sera 

Flotem m gms per 100 co of 
Spbceds serum oi 100 cc of extract 


— Rana cateahaana 7a 

(seium) 

2 66 

R pijnena a 

(smum) 

1 80 

Amphtuma meana 5h 

(serum) 

3 80 

Nedurua maculoaua 1 

(fierum) 

1 58 

Cryptobi anckua aUegammsia A 

(serum) 

2 56 

Siren laceitina 

(sfflum) 

2 71 

— i2<ma clamtiana 

(serum) 

1 68 

Hyla aepterUnonaha 

(serum dil 1 60) 

0 025 

Afiibyaloma opacum 

(serum dil 1 10) 

0 26 

Plethodon glutinoaua 

(extract) 

0 013 

Deamogrudhua fnacua 

(extract) 

0 004 

Oynnophilua porphyiiticua 

(extract) 

0 033 

Tiiturus tnndeacena 

(exUact) 

0 18 


The values given m Table I oie faiily consistent for the seia, but 
qmte vaiiable, as is to be expected, foi the filtei-paper exiiacts of whole 
blood The B senes of values is m excess of the tiue value of piotem 
to the amount of the non-protem mtiogen present The avoiage 
amount of non-protem mtiogen present m the A senes was 5 4 pei cent. 
The quantities of antigen available m the B senes were too small to 
allow the determination of the non-piotem N, but the eiror due to this is 
probably insignificant m the secondaiy data based on the non-reciprocal 
tests m this senes, which gave lesults to be accepted tentatively only 
In eveiy case the dilution factor necessaiy to reduce the most con- 
centrated seia to a standard dilution was calculated The basic stand- 
dard dilution chosen was a solution of 1 part of protem to 500 parts of 


lA Protem buad on Total N minue non-protain N 
Protw baaed on Total N 
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saline. From this basic standard solution all higher dilutions were 
made. This procedure guarantees that all the corresponding dilutions 
of every antigen are truly comparable in their total protein content. 

The series of antigen dilutions used is shown m Table II. 

Table II. — Standard dilutions used in amphibian tests 
Tube 1 = 1 part of protein to 600 parts saline 
Tube 2 -1.1,000 Tube 8=1:64,000 

Tube 3 = 1:2,000 Tube 9=1:128,000 

Tube 4-1 -.4,000 Tube 10-1 :266,000 

Tube 5 = 1 «,000 Tube 11 = 1 :612,000 

Tube 6 = 1 -.16,000 Tube 12 = 1 :1, 024, 000 

Tube 7 = 1 .82,000 Tube 13 = 1 .2,048,000 

Having determined the dilution factors to be used according to the 
strength of each available antigen in order to make the basic standard 
dilutions, one may begin to make the actual titrations The procedure 
followed here was the usual rmg-test procedure. A senes of Hmull 
clean test tubes of clear wall (heating to a glow m the gas flame clears 
and thins the wall) is arranged m a rack Into each one except the first 
is pipetted 0.5 cc. sterile 1.8 per cent buffered salme of pH 7 The 
method of buffering was that of Evans (6). Then with a 1 ml sterile 
pipette, 0 5 cc. of a 1:500 standard dilution of a particular antigen is put 
into tube 1 and a similar amount mto tube 2. The contents of tube 2 
are now thorou^y mixed by repeatedly drawing up the liquid and let- 
ting out of the pipette and then 0.5 cc. of the mixture (now 1:1000) 
is transferred to tube 3 where the mixing process is repeated Thus each 
succeeding tube comes to possess half the concentration of the preceding 
one in the series. The last tube is given no antigen 

Into the bottom of each tube beginning with the last (which serves 
as a control) is carefully pipetted 0.1 cc. of the particular antiserum to be 
investigated. As soon as the series is finished the whole rack is placed in 
the water bath at 37.5®C. At 20, 40, and 60 minutes the reading rack is 
placed on a special reading stand so hghted that the zone of contact 
between antiserum and antigen is strongly illuminated With the aid of 
a reading-glass the presence of a white layer of precipitate in the region 
of contact of antigen and antiserum may easily be ob8er\’ed. The pre- 
cipitate is usually in a fairly thick layer in the tubes containmg the lower 
dilutions and gradually thma out in the tubes of higher antigen dilutions. 
The last tube containing a distmct ring at the tune of reading defines the 
titer or strength of the reaction. The readmgs at one hour were chosen 
for analysis m this investigation. 
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Experience with precipitating antisera obtained from both rabbits 
and fowls enables us to say that the fowl antisera are the most difficult 
to read. They tend to be slightly opalescent, though this may decrease 
on ripemng in the ice-box over a period of several months. This opalea- 
cence is sometimes great enough to appear as a non-specific precipitation 
running throu^ a whole senes of dilutions and into the control. This 
appearance may sometimes be prevented by the use of the more con- 
centrated salme (1.8 percent) as suggested by Hektoen (9). But the 
real “specific” precipitation, whether homologous or heterologous, is 
usually sharp and clear-cut and hence readily distinguidiable from the 
so-called non-specific precipitations. We have recorded as the titers 
of these teste only what appeared to be sharply defined distinct reactions 
and have disregarded the diffuse ha^ appearance which is characteristic 
of the non-specific reactions. 

One more matter should be explained before proceeding to the 
results of the tests The relationship between any two species A and B 
is expressed in per cent. It is the ratio between the heterologous and 
homologous titers for those species. For example, suppose the homolo- 
gous titer of antiserum A tested with serum A is 1 :10,000; this is called 
100 per cent. If the same antiserum tested with serum B gave a titer of 
1 :5000 the ratio of the heterologous and homologous titers is iBB 88 or 
50 per cent. The degree of relationdiip between species A and B is then 
50 per cent or, more accurately, the blood proteins of the sera of these two 
species are 50 per cent similar as tested by this biological reaction. But 
now it has been pointed out (1) that the relationship between these two 
species can be determined not only in the above way but also in the 
contrary way, i.e , by testing antiserum B against serum B and serum 
A and comparing the heterologous and homologous titers again. Theo- 
retically the two values should check within the limits of error of the 
tests if there are no disturbing factors, and hence the quantitative meas- 
ure of the degree of relationship can be doubly checked. 

Each test has been repeated one or more times and the vanabihty 
in the successive readings indicates the amount of error involved. The 
error of reading is somewhat greater in this mvestigation thn-n in the 
previous study of mammalian relationships mentioned above — due 
probably to the relatively greater opalescence of the antisera — and the 
reciprocal values do not check as closely as in the mammalian work. 
For the amphibian work one can only say that the reciprocal tests of the 
same two species are of the same order of magnitude. 
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THE PRIMARY DATA (RECIPROCAL TESTS) 

Now let us proceed to the primary data resulting from the reciprocal 
tests. Table III gives the results of the reciprocal tests as tube numbers. 
By referring to Table II the actual titers in every test may quickly be 
determined. Note that the homologous titers are never exceeded by 
heterologous titers beyond the limits of error of the reaction. Note that 
the heterologous titers may sometimes be equal to the homologous titers, 
which indicates a dose blood relationship. More often the heterologous 
titers are considerably less than the homologous titers. In some cases 
the heterologous reactions are very weak or negative, which indicates a 
remote degree of relationship. Note the general parallelism where two 
or more antisera of the same kind are tested with the other antigens. 
The reactions are all consistent enough, bearing m mind the errors 
involved in the tests, with one exception: this is the surprisingly hi g h 
value of the Cu {sjAi-Siren) antdserum when tested with R. pipiens 
serum. A much lower reaction was expected m view of the weak reaction 
with R. caiesheiana serum. This marked difference m the behavior of 
the two Rana spedes is consistent with the relatively low value for the 
redprocal tests between these two Ranas spedes, which indicates a not 
very dose relationship. But let us not put too much emphasis upon 
such an unusual reaction; it cannot be fully explained at present. 

To bring out more clearly the various degrees of relationships of 
these spedes to each other, the results have been calculated as per cents 
of the homologous titers, and these corresponding per cent values are 
given in Table IV. These per cent values are average values, based on 
all the titers of the repeated tests with the same antigen and antiserum. 

Now, to get a final simple quantitative expr^on for the degree of 
rdationship of these spedes, all the corresponding redprocal per cent 
values for antisera and antigens of the same two kinds have been averaged 
and the probable errors of the resulting means (M) calculated. The 
results are given in Table V. Most of the M values are significant 
statisMoally. The exceptions are two of the Siren values: viz., Rana 
pipiens vs. Siren lacertina, and Cryptdbranchus dUeganiensis vs. Siren 
lacertina. These exceptional values are to be accepted subject to verifica- 
tion. As to the Crypt(Arandius~Siren value, it is very low (2.61) and 
could not be much less than it actually is (0 being the lower limit). It 
might be somewhat greater, but not much greater without disturbing the 
other values whose reliability is more certain, and therefore we may 
accept it as being approximatdy correct. 



Table III. — ^Results of the reciprocal tests given as tube numbers corresponding to the titers of the reactions. 
a, 6, c are the three senes of readings made. Senes a was practically completed in June, 1931; series h in October, 















































































Table IV. — ^Results of the reciprocal tests given as per cent values corresponding to the titers of the reactions 
The homologous reactions are recorded as 100 per cent and italicked 
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Table V. — Mean values of reciprocals and their probable errors 

Rana catesheianaXRana 43.82 ±8.4 

Rana catesbeuinaXAmphtuma mean«=0.30=i=.039 

Rana caleshetana XNedurus maeuloaua =^0.25=^. OBO 

Rana cateaheiana XCryptobranchaa aUegantensia ==0.25^.065 

Rana cateabeuinaXSvrea Zacer^lna•>=0.240^ 035 

Rana pxpienaXAmphiuma mean««:0 121±.01 

Rana piptenaXNeclurua maculoau8=*0 143=^ 045 

Rana p^pienaXCrypiohranAua aUegantenaia « 0.266=^ .088^ 

Rana ptptenaXSven lacertma’=»l 77± .82“ 

Amphiuma meanaXNecturua maculo8U8=56.6<^14t.2 
Ampkiuma meanaXCryptoibranchua aUegantanaia^l^ 673i=4.i2 
Amphiutna meanaXStren Jocerttna— 75.3^18.6 
Nedurua maculoaua X Cryptdbranckua dUegamenata ■= 16.04± 2.22 
Neetiurua maculoaiiaXStren lacerttna=^S6 3=1=8 0 
Crypicitranchua aUegamenauXStren lacertina=^2.61=^1.4S 

To express these quantitative measures of relationship graphically 
the following procedure is used (2) . Since a high value for M means dose 
relationship and this should be expressed graphically by a short distance 
between the species, it is a simple matter to take the value 100-M as the 
map or “tree” distance apart of the species. The values of 100-M for 
the species of Caudata tested reciprocally are given in Table VI. 

Table VI. — 100-M values for the Caudata tested reciprocally 


Ampkiuma meana vs. Nedurua maculoaua . 43 4 

Ampkiuma meana vs. Cryptobranchua aUeganienata 85 3 

Ampkiuma meana vb. Siren lacertina . 24 7 

Nediaua maculoaua vs Cryptcbranchua aUeganienaia 83 1 

Nedurua maculoaua vs Siren lacertina 43.7 

Cryptobranchua aUeganienaia vs. Siren lacertina. 97.4 


VThen it came to locating the loci of these species on a “tree” ex- 
pressing their present relationships, it was found that the values would 
not fit on a plane surface without breaking them into segments, but that 
they would fit very well in three dimensions, as was the case in the 
Ma mm alia (2). Taking Cryptobranchus, the most primitive form among 
the Caudata tested, as the starting point, the other species are located 
with reference to Cryptobranchus and to each other by their correspond- 
ing 100-M values. (Actually the values in centimeters were 

taken, simply to give a figure of convenient size.) A projection on to a 
plane surface of the caudate loci, witti their corresponding tree distances, 
is shown in Figure lo, and an actual photograph of the model itself is 

JUmIIv nrt B r^prooal u the test can be calculated only one wey. 

*The Stnm antiaemm X S ptviens antisen reaction was hifdi, nearly as great as for the caudate 
antigens, but not so with R aUeaoeiana antigen. 
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shown in Fig. 16. These figures show, in a new way, the relationships of 
these Caudata. It may be of especial significance that the mathematical 
values for their interrelationship, based on quantitative precipitm tests, 
do fit together in a remarkable way. Furthermore, unless the relation- 
phip values are broken into segments, the old manner of expressing 
phylogenetic relationships on a plane surface will no longer suffice, for 



Fig. 1. The rdationships of Cryptdbtanchus (C), Amphiuma (A), Sven (S), and 
Nedvrw (N). 

a. Projection onto a udanemirisoa of the model pictured in b The numenoal values ‘ire the actual 
dnnenaione t£ Uie model in em equivalent to the rebitionabip^alun 

h. Photograph of a model of the ph^lc^eaietiopobhedron of theacaalamaiideia 
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these values will fit together only in three dimensions. May it not be 
of some unusual meaning that these values require three dimensions for 
their expression^ Real trees grow in three dimensions, and this new 
method of picturing relationships seems therefore more natural than 
previous methods. The fact that this method is apphcable to Mammalia 
also (2) su^ests that it may be of some general significance. 

The data shown m Tables III, IV, and V then give us a mathematical 
expression of the degrees of similarity in the blood proteins of the species 
studied. Insofar as similarity in blood proteins means genetic relation- 
ship, they may serve as a measure of the degree of present relationships 
among these forms. Considering especially the per cent values of Table 
IV and the reciprocals in Table V, it is seen that the relationship be- 
tween Caudata and Salientia is very distant. On the other hand the 
Caudata all show defimte relation^ps among themselves, and so do 
the Sahentia. 

As to the relation between Rana cate^euma and Rana piptem, it 
IS (by the precipitin test) less close than the relation between Amphtuma 
and NectuniSf or between Amphiuma and Siren, or between Necturus and 
Siren These facts suggest that these two Rana species are not so dose os 
to justify their being placed in the same genus. But it must be admitted 
that at the present tune we have no anatomical basis for isolating them 
in separate genera On the other hand, Hadley (8) describes a marked in- 
compatibility of the skins of Rana pipiens and Rana damitans in grafts. 
So far as this goes it su^ests a la(^ of dose relationship between these 
two spedes. This is what would be expected on the basis of the predpitm 
tests which put Rana damitans and R. catesheiana dose together and both 
fairly distant from R. pipiens, and therefore to some degree supports 
the serological findings. 

Our main problem, however, was to determine the mutual relations 
of the salamanders, especially those of the genera Siren and Necturus, 
whose exact ssrstematic position has been long m doubt. Cryptdbranchus 
is now known to be a large hynobiid salamander that normally meta- 
morphoses its skin (14), but retains most of the organization of a larval 
or partly metamorphosed form. Because of its hynobiid affinities it 
may be placed with confidence at the base of our phylogenetic tree. It is 
of great interest that Siren, Necturus, and Amphiuma stand doser to 
one another than any one of them does to Cryptohrandvus. Siren, which 
the anatomical evidence suggested was perhaps equally near hynobiids 
and sal am andrids, is shown by the serological tests to be more remotdy 
related to Cryptdbranchus than is either Necturus or Amphiuma. We 
shall refer to the matter again after consideiing the secondary data. 
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No attempt was made to locate the Salientia on the “tree” because 
of their remoteness from all the Caudata tested. Nor were there recipro- 
cal data sufS.cient to justify making a tree for the Salientia alone. 
Further work is indicated for these Amphibia. 

It should be emphasized that the phylogenetic polyhedron shown is 
not a simple guide to ancestry. It does express pbbbbnt belationships. 
It also suggests ancestry insofar as the base-form, Cryptohranchus, is 
really primitive, but it should not be interpreted literally as mptaniTig 
that Amphtuma, Necturua, and Stren diverged from the Cryptohranchus 
we know today exactly along the lines connecting the loci of these species. 

THE SECONDARY DATA (NON-RECIPROCAL TESTS) 

These data were obtained for the species in which the tests could 
be made in only one way, because of the lack of sufficient antigen to 
serve for antiserum production. The results therefore lack the double 
check available for the primary data (reciprocal tests) and are to be 
considered tentative only. They are shown in Table VII as tube numbers 
and as per cent values. 

The results shown in Table VII may be summarized briefly, the 
average degree of resemblance between each species and all the others 
in the series being as follows: 

Rana catesbeiana 100 per cent; Rana damitana 151 per cent; Hyla 2.7 per cent. 

iZ. 100 per cent; R cZamttone 0.43 i)er cent; J7^{a<0.57 per cent. 

Atnphiuma 100 per cent; Tnturua 18 5 per cent; DemiognaOius 7.3 per cent; 
OynnopkQua 1 4 per cent; Pldhodm 1 24 per cent; Hyla 1.1 per cent; R. damitaTu 
0.57 per cent; AmbysUma 0 43 per cent. 

Necturua 100 per cent; Trititnu 9.4 per cent; PhOiodon, AmbyaUma, and Hyla 
0 88 per cent; Oyrinophilua 0 43 per cent; R. damitana 0.29 per cent; DeamognaOnu 
0.16 per cent. 

Cryptdbrandiua 100 per cent; TrUurua 4.1 per cent; Plethodon 2.4 per cent; Hyla 
0.60 per cent; R, damiiana 0.26 per cent; QyrtnopkSuBf Daamognathua, and Ambya- 
toma 0 17 per cent. 

8vrm 100 per cent; Tritwrua 7.0 per cent; Ambyaioma 1.8 per cent; Plethodon 
0.88 per cent; Deamognathva, R. damxtana, and Hyla 0.44 per cent; OyrinophUua 
0.40 per cent. 

The results indicate tentatively that Rana catesbeiana stands very 
dose to R. clamUans,^ and quite a distance from Hyla. On the other 
hand, R pipiens is rather distantly related to both R. clamiians and Eyla. 

iThe 240 cent hetarologotia raaotion between C» and R damtbma eerum is an extreme uxor 
The average vdue of idl the testi between theaetwospeoieeulSlper cent, which i|nresentB more dearly 
th error expected in the readings. It may be that aHhoi^h R eaMMtana and a clamttana sera ware 
equal in total protein, the latter contained a larger proportioa of aerok^Eically active protein. 



Table VII.— Tlie results of iho non-reciprocal tests, the titers being indicated by the corresponding tube munbors 
and per cent values. Readings were made m two series, a and h, during May, 1932 
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As for the Caudtita, Nectvriia is related to Tntui us but distant from 
all the others, Cryptohranchus is quite distant from all of the Caudata 
tested . Siren is related to Tntunis but chstant from the others. These 
results on the whole are corroborative of the reciprocals m mdicatmg 
that Suen stands fairly close to Necturus and Amphiuma but not to 
Cryptohranchus Tnturus seems to behave as a stem-form, bndgmg 
the gap between Cryptubianchuh and the other species. Tnturus is a 
primitive salamandrid and hence the serological tests lend strong sup- 
port to one of the views expressed above, that on the basis of anatomical 
and life-historj’ data both Siien and Necturus have sprung from a 
primitive salamandnd stock 

The reactions with the Salientia are all very weak and subject to 
great errors of reading, as are all weak reactions. The same is true for 
the Caudata with values under 2 per cent. Because of these greater 
errors and the lack of reciprocal checks, no s^nificance is to be attached 
to the difference between the per cent values that are themselves under 
2 per cent. 


DISCUSSION 

We have taken a problem m phylogeny that, though a considerable 
amount of anatomical and hfc-history data had been brought together, 
still remamed unsolved After exa mining the evidence both pro and 
con for the phylogenetic placing of the species, we have applied sero- 
logical tests and have secured e\udence of relationship to support one 
of the views. Neither Sireij nor Necturus is a primitive salamander, 
but both are allied to Amphiuma and to Tnturus Very probably they 
represent an off-shoot from a salamandroid stock that made its way to 
Amenca early m the Tertiary 

Nuttall showed conclusively that the precipitm reaction gave results 
that paralleled the systematic positions based on the older methods of 
phylogenetic investigation. With improvements in techmque tin a test 
can now give a quantitative measure of present relationdnps, a measure 
whose reliability can be detennmed by the accepted biometric methods 
W e have then a means of studymg present relationships mdependently 
of the older methods. 

Already it appears that there are some important advantages m the 
serological method of attack It is an objective test requiring a mi-nirmim 
of interpretation. It can become quantitative when carefully performed 
and its reliabihty determined by the usual methods. Moreover, there is 
the double check available m the reciprocal tests. Finally, it is likely 
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that the serologicsal method is capable of differentiating forms whose 
structures are convergent, and of distmguishmg at times between speciah- 
zation toward simplicity m structure and real primitiveness 

It IS mterestmg also that the data from this mvestigation support 
previous work which led to a new type of graphical expression of phylo- 
genetic relationships, viz , a three-dimensional “tree” or phylogenetic 
polyhedron. Surely a family tree, like any other, should grow m three 
dimensions 

But this IS just a beginning. Much additional work must be done 
before the final evaluation of the urological attack on problems of rela- 
tionships and phylogeny can be made In the case of Siren and Necturus 
it apparently has given us a satisfactory solution of a problem of long 
standmg. In the case of Rana, further tests on some of the many other 
species m the genus are desirable before any final statement may be made 
as to number of subgroups that exist withm this genus 


CONCLUSIONS 

The results of 300 precipitin tests on the blood sera of thirteen 
species of Amphibia are recorded quantitatively. The data suggest the 
following conclusions. 

1. — ^The serological relationships of Caudata and Salientia ore relatively remote. 

2. — Withm the Sahentia, Ram catesbeiam and Rana damiians are very close together, 

while Rana piptens is not very closely related to either Hyla aeplentnonalis 
IS remote from all the species of Raiia 

3 — ^Within the Caudata, Cryptobranchus, an acknowledged primitive form, is not 
very closely related to Siren, nor to Amphxuma nor Necturus, the last three 
standing fairly close to each other. 

4 — Siren and Necturus ore related to Tnturus Apparently they both evolved from 
a salamandroid stock and not from the Hynobiidse, as some anatomical and 
life-history evidence indicated. 

5. — ^Three dimensions are required to express graphically the present per cent rela- 

tionships of the Caudata tested (unless the per cent values are broken mto 
segments). 

6. — ^The principle of reciprocal relationships generally holds to the extent that the 

per cent values of relationship of any two species are of the same order of 
magmtude, whichever way the test is made 
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A PTJG-HEADED GRUNT, HAEMULON PLUMIERI 
By E. W. GxiDasE 

The members of the family Haemulidae, or gnmters, so named be- 
cause of the oharacteristio noise each fish makes with its air bladder, are 
among the most numerous marine percoid fishes on our south Atlantic 
and Gulf coasts. These fishes are among the most abundant of the food 
fishes found in Florida and throu^out the Gulf-Caribbean waters, and 
are common in coUeotions, being caught everywhere. The American 
Museum has the specimen figured and described herein (No. 2904), 
along with other representatives. 

This example seems to be unique in that it is the only pug-headed 
Ha^midon of which there is any record. Large numbers of pug-headed 
fishes, chiefly from the fresh watem of Europe and America, have been 
described. These fresh-water pug-heads come mainly from two groups: 
the salmonids sou^t by anglers, and their monstrous forms contributed 
to museums by them; the other group includes the carps and the carp- 
like forms, which are caught in large numbers by commercial fishermen, 
and pug-headed specimens brought into markets are often sent to 
museums for identification. Thus was obtained the first pug-head ever 
figured and described by a scieniifio man. 

Rondelet, one of the fathers of ichthyology, in a book on fishes pub- 
lished at Lugduni (Lyons, France) in 1555, figured and described such a 
pug-headed carp, which he says he purchased at the fish market in 
Lyons. Rondelet’s account, buried in his old book, 1 found years ago, 
and when opportunity presented itself I reproduced his figure and gave 
on account of his find to make known to teratologists this earliest figure.^ 

Most of the marine pug-headed fishes reported belong to the sea- 
bass group. 1 have had and have described two such pug-head^ and in 
the same article I brought together accounts in the literature of such 
deformities in related fishes. To these records of salt-water pug-heads 
must now be added that of a Haemubnf a member of a group of marine 
fishes from whic^ so far as I know, no abnormality like this has ever 
been recorded. The history of this specimen follows. 

Kludger. E W . 1928 ‘GuiUaume Ronddet'i Pug-beaded Carp: the Earliest Beoord, — A D. 
IBM’ Nat. Hist^XXVni.pp. 102-104, 2 text-figs , . .. v 

*Gudfer, E W , 1030 'Ihwheadedbess in tbe Striped Sea Bass, Boeeua hneaiut, and in Other 
lUIatednAeB' BnUAmer Mus. Nat. mat, 123, pp 1-10, 8 FIs., 7 text-Sgi. 
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In the spring of 1010, the yacht ^Tekla ’ made a cruise in the waters 
of southern Florida. Mr. Alessandro Fabbn, the owner, invited Mr. 
John T. Nichols, of the department of fishes of the American Museum, 
for a cruise as a guest and particularly as a representative of the Museum. 
A number of interesting specimens were procured, but none more in- 
teresting than the one under consideration. At that time, there being 
no one at the Museum inter^ted in such abnormalities, the fish was put 
away in storage and remained there until I began to pubhsh articles on 
pug-headed fishes. Then our laboratory aid, Mr. Fred Kessler, re- 
membered it and, to my great pleasure, brought it to my attention. 



Fig 1. Lateral view of a normal common grunt, Haenivlon pUunien. The open 
month fails to give a correct idea of the steep forehead m the nnrma .1 fish. 

After Jordan and Evernuum, 1800 


This specimen, which was taken in southern Florida in the apring 
of 1910, is a small fish only 218 mm. (6.8 in.) long over all, 75 Tyim (3 
in.) deep, and weighs 177 g. (6.26 oz.) — after being in preservative for 
nearly twenty-three years. It is, despite its small size, presumably 
mature. Examples of this species grow to a mavimimn size of 
inches and a weigiht of four pounds. However, specimens over two 
pounds are rare, and the average is said to be about one-third of a pound. 
The specimen under consideration is then of normal is adult. 

It is a matter of interest to note that Ha£imiulon plutnieTi ranges as 
far south as Brazil. Here was captured, figured, and desorib^ by 
George Marcgrave, that first great student of natural history in America, 
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a majiiio percoid fish which he called ^'Guabi coara BraJsUiensibus” in 
his great book published in 1648.^ This fish has been identified by the 
best authorities as the species of grunt under consideration. The present- 
day specific name was given to the fish by Lac^p^e, in 1802, by reason 
of a drawing of it sent to France from the island of Martmique by the 
Abb6 Plumier. 

The normal grunt, Haemidon plumieri, is a deep-bodied, short- 
nosed, steep-headed fish, in which the head is contained 2.5 to 2.8 in 
the body. These characters are very clearly shown in Figure 1, which is 
copied from the drawing reproduced in Jordan and Evermann’s *Fishes 
of North and Middle America’ (1900, IV, PI. ccv, fig. 532). Unfortu- 
nately the mouth is open and one cannot directly compare with it Figure 
2, which is a drawing in lateral view of the pug-headed fish discussed 
in this paper. In the pug-head it is evident that the very marked short- 
ening of the upper jaw has been accompanied with a very marked bulg- 
ing of the forehead, directly m front of and on a level witii the eyes. 
How great this bulging is may be seen by noting the distance from the 
nostrils forward to the rim of the forehead in Figures 1 and 2. 

It has been di03.cult for me to divest myself of the idea that the lower 
jaw has also undergone shortening. However, the positions of the 
various structures of the head seem normal when compared with those 
in normal fish of the same spedes in our collection. Unfortunately our 
coUection does not contain another specimen the exact size of the de- 
formed fish, but comparative measurements lead to the conclusion that 
the lower jaw has undergone little if any shortening. This impression is 
strengthened when both fish are held in the position in which the de- 
formed fish was held when Figure 3 was being drawn, and is further con- 
firmed on opening the mouth and noting that in the abnormal fish the 
lower breathing valve is normally placed with regard to its distance 
from the point of the lower jaw. 

Inspection of Figures 2 and 3 shows that the upper jaw is present 
in its entirety; in many pug-heads it is partly and frequently entirely 
lacking. Here it has been materially shortened, presumably in the 
central section, while the maxillary at the upper comer of the mouth 
seems entirely normal in shape and size. The flattened shape and cross- 
wise position of the remnant of the upper jaw are admirably diown in 
Figure 3, where the head is looked at from above. Below, and in front 
of the head, the projecting lower jaw may be seen. The lower jaw 

^‘Qeonp ^Carenavi Hutona Renim NatniaEum Bnailia.’ Amstelodaini, 1648. (Guabi coera 
Bramlmnnibiw, p 163, woodcut) 
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projects 7 mm beyond the cross-bar position of the upper. The pro- 
jection in this view looks considerably greater than it does in Figure 1, 
but dividers show that both figures are accurately drawn. This cross- 
bar-shaped and -placed upper jaw is almost identical with what I found 
m the two specimens of Roccus lineatus described, as may be seen in 
Figure 4 

There is, then, m this specimen, a marked shortemng of the head m 
the upper jaw region accompamed by a noticeable bulging m front of 



Fig. 2 Fig 3 

Ilg. 2. Lateral view of the head only of a pug-headed common grunt, Haemvlon 
jiumieri, fiom southern Honda. 

Dnwn froni ^Mouaea No 2904 la the \nienoaTi Muwum. 

Hg. 3. Dorsal view of the head of the abnormal grunt m the Amencan Museum. 
Note the contmuous upper and the projectmg lower jaw. 

eyes and nostrils. The front of the head has imdergone a marked shorten- 
ing in the center, at the point of union of the premaxillaries. This 
shortening of the premaxillaiies has brought about a crowding of the 
teeth into two roundish pads whidi hang, as it were, from a bulge or 
dielf in the upper mouth. The distance from the point of the upper jaw 
to the hinder or free edge of the upper breathing valve is less than in the 
normal fish. Apparently, however, the shortening of the head has 
carried the breatbdng valve backward somewhat. 
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Pug-headedness in Haemvlon plumien, 
as in aunilar teratological specimens of 
fishes, is due to the failure of the para- 
sphenoid, or basal bone of the skull, to 
elongate. In many specimens, as m the 
sea-bass previously referred to, the para- 
sphenoid buckles up into the space between 
the eyes and causes a marked exophthahnia 
Whether or not such a bulging of the eyes 
was visible in this specimen when fresh can- 
not be said, but in this fish, preserved for 
so long a time, the eyes are sunken, and I 
judge that they were never very promment. 
It seems probable that in this fish the 
buckling of the parasphenoid (if such is 
present) has resulted in crowding the nasals, 
preorbitals, and ethmoids forward to pro- 
duce the markedly outstanding forehead. 
How this buckling may produce bulging 
of the eyes may be seen in the eyes of the 
pug-headed searbass shown in Figure 4. 

What causes the parasphenoid to be- 
have in this fashion in fishes cannot defi- 
nitely be said, but it is known that pitui- 
tary disturbances m Tnanunals produce 
shortening of the head and face — and give 
rise to pug-headedness m dogs. No experi- 
mental work has been done on fishes, but 
at least one pug-headed trout embryo has 
been described; and, since all fish embryos 
are at first short-snouted, it would seem 
that pug-headedness in fishes may arise as 
a germinal defect. There is here an inter- 
esting if difficult field for investigation. 

Neither in Dean’s ‘Bibliography of 
Fishes,’ nor in the classified card catalogue 
continuing it since 1914, is their any refer- 
ence to this type of deformity in this group 
of marine percoid fishes. It has been de- 



Fig. 4. Dorsal view of the 
antenor body-parts of a pug- 
headed searbass, Rocciu Unea- 
iU8. Here the same conditions 
found m the head of the grunt 
shown in figure 3 may be seen, 
gave that the eyes are pro- 
truding. 


After Oudger, 1030 
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scnbed, however, in specimens of the related genera Lahrax and Roccus, 
as noted above, and Mr. John T. Nichols, my colleague, tells me that he 
once saw a round-headed silver perch, Bairdiella chryaura, taken in 
Florida. This specimen is at present preserved in the collections of the 
Museum, and I purpose to describe it shortly 
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STRUCTURE AND AITINITIES OF TRIQONOSTYLOPS^ 
By Gbobge Gaylobd Simpson 

Trigonostylopa is one of the most interesting and peculiar but has 
been one of the least known of SouUi American mfl-mmalH . Lika most 
mammals of its age, from the Notostyhpa Beds, it was known only from 
parts of the dentition, which showed that it is very distinctive but gave 
little real idea of its general character or afi&nities. Trigonoatylopa was 
first described (Ame^iino 1807, p. 492) from four imperfect and incor* 
rectly assoinated teeth. Ameghino later (1901, p. 390) limited the name to 
a natural genus and recognized its principal dental characters In all he 
named thirteen species (the majority of which are undoubtedly synony- 
mous), the tjrpes all very imperfect and mostly single teeth. Toumougr 
found better material, enabling Gaudiy (1904, figs. 14, 24, 36) to figure 
most of the upper and lower dentition. Roth (1899, p. 386) found a good 
lower jaw, but he did not figure it, and his description is cursory and not 
very enlightening. He did not recognize its resemblance to, or identity 
with, Trigonoatylopa and called it Staurodon (preoccupied, later replaced 
by Chtodon Berg). The genus was one of the less abundant elements in 
the Notoatylopa fauna,^ and that is the extent of previous knowledge of it. 

To this is now added a skull nearly complete and with preservation 
unusually favorable for study, making Trigonoatylopa one of the best 
known, rather than among the least known, of early South American 
TnftTnTnftla . It proves to be even more peculiar than was anticipated, 
and indeed is one of the most extraordinary mammalian skulls ever dis- 
covered, being unusual in almost every detail and having some striking 
characters otherwise quite unknown in the Gass Mammalia. 

MORPHOLOGY 

The following description «of the morphology of the genus is based 
on the Ameghino Collection, numerous other isolated teeth and imperfect 
specimens, and the literature, but chiefly on these three excellent 
specimens; 

iPablioations of the SeaiTitt Patagonian Expedition, No. 12. 

»AVinnt fifty np nnunATiB (,t,nfftl y irfnglA tanth) are kno^ntomey and the coHectlona in Paru and Munich 
probably cont^ a few more. 
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Museo de La Plata No. 12-1736. Symphysis and most of left lower jaw. Type 
of ChMdon [=Trigono8tylopa] gagenbauri (Roth). Collected by Roth north 
of Lago Musters. Studied thiou|^ the THiidnftiM of Drs. Torres and Cabrera. 

Field Mus No. P13323. Lower jaw with left Ci Pi, and Ps-Mi and right Pj-Ms. 
Collected by the First Marshall Field Pideontological Expedition to Aigen- 
fin A. and Bolivia, E. S. Riggs, leader, near Funta Casamayor. Studied by 
arrangement with the Feld Museum of Natural History. 

Amer. Mus. No. 28700. Skull nearly complete except for most of rostrum, with 
P^-M* of both sides. Collected by Justino Hem4ndez of the Scarxitt Pata- 
gonian Eiqiedition, south of Lago Colhud-HuapL 

The only significant points still unknown in the dentition, skuU, and 
jaws aie premaxillffi, nasals, upper indsors, and whether the enlarged 
teeth are canines, as they appear to be, or lateral incisors, as is possible. 

Dentition. — ^The premasdUae are unknown, and no isolated teeth 
can be recognized as upper incisors of this genus. The upper incisors 
may have been absent. There are isolated tusk-like teeth in the coUeo- 
tions which undoubtedly belong in the upper jaw of Trigonostylopa. 
These are relatively large, moderately curved teeth with long, dosed 
roots. The crown doubtless was enamd-covered, but the known sped- 
mens are all worn to the dentine and the actual crown pattern is un- 
known. There are two wear facets, both strongly oblique to the tooth 
axis and probably nearly vertical in life, the larger on the anterior, more 
convex, side, and the other contiguous but at an angle of about 225” 
to this, on the anterointemal side of the tooth. From the idationship 
of these wear surfaces to the lowmr tusks, it appears that these teeth 
probably pointed wdl forward, were widdy separated at the alveoli, but 
converged edightly at the tips. 

It has been assumed that the tusks are canines in Trigonostylopa. 
The evidence, all incondusive, is dnefly that they are morphologically 
more like some canine tusks lilt-ft most incisive tusks, that the 
opposite upper tusks were apparently widdy separated at the alveoli, 
and that they somewhat resemble astrapothere tusks. The last, prob- 
ably the real reason why they have been so identified, is the least con- 
dusive reason of all, as the resemblance is not an identiiy and as the 
reasoning seems to have been that the% were canines because they were 
like astrapothere canines and that the aninfinl is rdated to the astrapo- 
theres because its canines are similar. Opposed to their being canines 
are the facts that they are extremdy anterior, at least in the lower 
jaw, and that there are only two pairs of lower incisors between tbpm. 
Yet it does seem probable that they are really 

Gkiudry’s figure shows a sin^e alveolus for near the middle of the 

diastema. Our spedmen stops just where this alveolus should be and 
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does not show it, although it was very probably present inunediately 
anterior to the parts preserved. There is no known upper jaw of the 
same provenience as Roth’s lower jaw, which has no Pi. Probably P^ 
also was sometunes absent. 

P^^ are apparently always present and are contiguous. P* is a 
pmall tooth, longer than wide, with a single main cusp, keeled antero- 
posteriorly. On our skull and some isolated specimens it has an internal 
basal swelling, not cuspidate, but this is absent in Gaudry’s figure. 
P*-^ have about the same structure and proportions, but P* is larger. 
The ectoloph has distinct paracone, metacone, and metastyle, united 
nearly to the apices but distinguished by individual convex vertical 
folds on the outer surface. Paracone and metacone are nearly equal, 
parastyle considerably smaller but prominent and separated by a sharp 
deep fold from the paracone, and metastyle still smaller and much less 
sharply distinguished, sometimes hardly visible especially on worn 
teeth. The whole inner side of the tooth is formed by the crescentic 
protocone, which is lower than the ectoloph. A low but sharp ridge runs 
from it to the junction of parastyle and paracone, and another, rounded 
and even less prominent but sometimes bearing a very feeble meta- 
conule, runs to the base of the metacone. There are anterior and pos- 
terior cingula, the posterior usually slightly wider but not cuspidate. 
These are sometimes continuous across the inner fa(%. A weak external 
cingulum may also be present. 

The molars are not very different from the premolars but differ in 
their considerably greater length, anteroposteriorly, in proportion to the 
width, and in a number of structural details. The ectoloph is more 
prolonged posterior to the paracone fold and the region between this and 
the metaoone fold is not a vertical groove but a rather broad fiiattened 
surface. The metacone fold is less prominent. Paracone and metacone 
are of about equal height on MS but the metacone is somewhat smaller 
on M’ and definitely smaller on M’, The crest from the protocone to the 
parastyle-paracone junction has no protoconule and is sharp and definite, 
although low, but the crest from protocone to metacone is very feeble or 
hardly present as such, although a small metaconule of varying prominence 
is always present. The anterior cingulum is well developed. It some- 
times crosses the inner face of the protocone, but never runs directly 
into the posterior cingulum, but at most abuts against the base of the 
elevated internal end of the latter. The posterior cingulum is wider 
than the anterior, and its inner end, directly posterior to the protocone, 
rises to form a small ridged or dngulum-like hypocone, of varying 



4 


AMERICAN MUSEUM NOVITATES 


[No 608 


development but always much smaller and lower than the primary cusps 
and excluded from the trigon basin. This basin is shallow and broad, 
with a rounded, featureless bottom. An external cingulum is generally 
present, at least between paracone and metacone folds, and may give 
rise to basal cuspules (as in Ameghino*s T. germindis). 

M’ is not reduced in size, and it is difficult or impossible surely to 
diRtingiiish the position of isolated upper molars. Tooth replacement in 
this genus seems to be normal, rather than much delayed as it very 
commonly is in notoungulates. In our specimen M* is fully formed but 
not erupted, M* in place but little worn, more worn, and all the 
permanent premolars in place and normally worn — ^premolar replace- 
ment followed the eruption of but is complete before the eruption of 

The enamel is finely wrinkled on all the cheek teeth, upper and 
lower. 

The lower mdsors are known only from Gaudry’s figure. He shows 
two pairs of equal size, each with the crown consisting of a simple rounded 
lobe. 

The lower tusks, presumably canines, have long but closed roots. 
Upon emerging from the alveolus, the tooth curves sharply outward 
and upward. The crown is enameled and more or less caniniform, a 
curved cone modified by an anterior keel. Roth’s qpedmen preserves 
both canines. The roots are strongly appressed in the symphysis but are 
about 45 mm. apart at the tips, which point outward, upward, and back- 
ward. On this specimen each canine has a groove, the bottom enamel- 
coated and hence not due to wear, in the anteroextemal face. This is 
not visible in the other specimens seen by me, but may have been re- 
moved by wear in them. In these teeth there are generally two wear 
facets, a small one truncating the tip nearly at right an^es, and a much 
larger facet on the posterior side nearly parallel to the long axis of the 
tooth. It is interesting that on Roth’s specimen the right canine is 
much more worn than the left. 

Am^hino (1901, p 391) saj^ that “la premiere molaire [i. e. Pi] 
d’en haut et d’en has, toujours tr^ petite, varie d’emplacement selon les 
esp^ces; elle se trouve plac4e tantdt contre la camne et sepaiAe de la 
suivante par une barre; et tantdt contre la deuxi^me, la barre se trouvant 
alors entre la canine et la premiere molaire [Pi].” Unle^ it was based on 
specimens unknown to me and not now in the Ameghino or other collec- 
tions examined, this statement rests on no good evidence and is probably 
not true. In Roth’s specimen Pi is lacking altogether, and tbia may 
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have been true of some of Ameghino’s own specimens, although they are 
too imperfect for certainty on this point. In Gaudry’s figures and on the 
Field Museum specimen, Pi is a vestigial tooth in the middle of the dia- 
stema. On the latter, and apparently also the former, it is one-rooted 
and has one low, blunt cusp with an anteroposterior keel, followed by an 
incipient heel. 

Ps is sometimes smaller than the following teeth, but is two-rooted. 
The crown is highly variable in structure and I doubt whether this 
variation is of much, if any, taxonomic significance. It may consist of 
one low, heavy cusp followed by a veiy small heel. In other cases there 
is a small anterior basal cusp. The heel is sometimes larger, with a 
single cusp, or with a larger external and smaller internal cusp. In the 
Field Museum specimen a metaconid is tending to bud from the tip of 
the protoconid. 

Pa has an elongate tnangular trigomd with the anterior crest descend- 
ing rapidly, anteromtemaUy, and not cui^idate. The metaconid is 
immediately posteromtemal to the protocomd, nearly as high, and con- 
nate with it nearly to the apex. The hedl has a distinct small postero- 
internal cusp (not distinctly shown in Gaudry’s figure, but present in all 
the original specimens examined) and a slightly curved external crest. 
P4 has the protoconid and metaconid farther apart, joined by a sharp 
crest which is notched in the middle. The heel is larger and the external 
crest is fully marginal and more distinctly crescentic. 

The molar trigonid consists of a sharp oblique crest, anteroextemal- 
posterointemal, with a cusp at each end, the anterior face excavated 
between them, without median or internal accessory cusps (which occur 
in most contemporary notoungulates). From the external cusp, proto- 
conid, a small sharp crest falls away rapidly anteriorly and antero- 
intemaUy, ending at the midline whmre it sometunes, but rarely, termi- 
nates in a small, vague cuspule (paraconid?). The talonid, considerably 
larger than the trigonid, has an external crescent departing from the 
posterior side of the protoconid base, more external than in most con- 
temporary notoungulates, and endmg on the posterior margm near the 
internal side. It is clearly composed of two cuq)s, a heavy crescentic 
hypoconid and a more conical terminal hypoconulid. The entoconid is 
nearly comcal, not transversely crested, and is dose to the hypoconulid, 
separated by a sharp notch when imwom but mailing into it when worn. 
The talonid basin is broad, excavated, ample, and dosed except for the 
deep notch between the metaconid and entoconid. On jMs the hed is 
larger, the hypoconulid projecting farther posteriorly and crescentic, 
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and the entocomd more independent. Lower molar dngula are often 
present but of very variable strength and character. 

Skull. — ^The nasals and the premaxiUae are not preserved. Judg- 
ing from the presence, position and character of the tusks, the reduction 
and position of the lower incisors, the shape of the preserved part of the 
maxilla, and analogy with the functionally similar astrapotheres, it 
may be reasonably inferred that it had reduced premaxiUae and retracted 
nasals. 

The facial part of the maxilla has two large, well-marked hollows, one 
immediately anterior to the zygomatic root, the other higher, anterior 



Fig. 1. Trigonostylops vcortmam Ameghioo. Skull and jaws, ri^t lateral view. 
The parts of the skull in sohd outline are from Amer. Mus No 28700, and the broken 
outlme of the snout is hypothetical. The shaded part of the jaw is from Fidd Mus. No. 
P18323, dightly modified to accommodate it to the skull, and the other parts are 
restored &om several other specimens and Gaudry’s figures. One-half natural size. 

to the upper part of the orbit. They are separated by a nearly horizon- 
tal, rounded ridge running anteriorly from the lacrimal region. On this 
ridge some distance from the orbit, are four gmall foramina, and there is 
another, of about the same size, below and slightly posterior to them. 
There is no infraorbital foramen in the normal position and I believe these 
small for amina , jointly, to represent the anterior end of the infraorbital 
canal — one of the most striking of the many very unusual features of 
the skull. 
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The whole base of the zygoma and the whole lower border of the 
orbit are preserved. As no suture is visible and as the break does appear 
suggestively as if it had in part followed a suture, it is probable that the 
jugal did not extend antenor to the postorbital process of zygoma, 
although this is not certain. The zygoma arises opposite in this 
young individual. Probably it would be opposite in an adult. 

The palate is wide, its sides nearly parallel, and as seen from below it 
resembles a wide shallow channel with raised edges and a nearly flat 
floor. The broad palatal processes of the palatines extend forward to 
the levd of the posterior parts of P^. Near the anterolateral comers, on 
the suture, there is a pair of posterior palatine foramina, and there 
appear to have been other very small vascular foramina in the palatines 
themselves. 

The posterior border of the palate and the choanae likewise present 
very striking features which appear to be quite unique. Near the pos> 
terior end of the surface of the palate, the palatines form a prominent 
median process, with an anterior median crest and a broad, shallow, 
irregular posterior groove running obliquely up into the choanae. On 
each side this process is produced into a pointed, wing-hke process, 
between which and the general surface there is a large open groove. 
Within the choanae the palatines send upward a stout median process, 
fully united to the presphenoid or vomer, so that the choanae are 
divided into two wholly separated orifices. 

Contmuing into the pteiygoid crests, in which the pterygoids them- 
selves cannot be distiaguished on the specimen, the palatines are at 
first thick and somewhat recurved below the passage. In the median 
and posterior parts, however, the crests are vertical and simple, with the 
edge only slightly thickened and no pterygoid fossae or homular process. 

The supraorbital process and the median part of the zygoma are 
broken, so that it is not known whether the orbit was enclosed. Its 
anterosuperior and anterior border is rounded, without development of a 
distiact crest or tubercle The lacrimal is a small, simple, rounded 
element squarely on the orbital nm, with a large foramen a little below 
the middle. It appears to be in contact only with the frontal and the 

Within the orbit, between the lacrimal foramen and the posterior 
end of the infraorbital canal, nearer the latter, there is a foramen on the 
maxillo-frontal suture. The interorbital foramen lies at the postero- 
internal comer of the floor of the orbit, at the junction of the palatine, 
orbitosphenoid, and maxilla. The palatine does not extend above the 
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pterygoid crests and plays a very minor part in this region of the skuU, 
containing no foramina here. The orbitosphenoid was apparently well 
developed, but its upper limit is one of the very few sutures which careful 
scrutiny did not reveal. In the orbitosphenoid or along its edges there are 
four f oranuna. The most posterior is a large fissure between aJisphenoid 
and orbitosphenoid, clearly the foramen lacerum anterius. The foramen 
rotundum must be merged with this also, as it is not present in the ali- 
sphenoid itself. Immediately anterior to the upper edge of this, and in 
part covered by this edge, is a much smaller foramen directed forward. 
This may be the optic foramen, but this function belongs with greater 
probability to another larger and more independent foramen above and 
anterior to this. The fourth foramen, also directed anteriorly, is the 
smallest of all and is near the lower edge of the groove running forward 
from the supposed optic foramen. 

The ahephenoid, apparently fused to the basisphenoid and perhaps 
also to the pterygoid, which cannot be distinguished, is long antero- 
posteriorly, its course nearly horizontal, and shallow vertically. It 
extends for a short distance above the foramen lacerum anterius, but does 
not reach the parietal here. The frontal region is domed, the frontals 
themselves being markedly convex and infiated by large smuses in at least 
their posterior part, which is all that is preserved of them on the skull 
roof. The frontals here form an an^e, directed backward, clai^d be- 
tween the divergent anterior ends of the parietals. The frontals are also 
extensively developed in the orbital wbU. 

The parietals are large, long elements, but their great development 
is due to the large muscular origins on them rather than to their taking 
any unusual part in the roofing of the brain case. They form a tre- 
mendous sagittal crest, very high and long. The extreme posterior end 
is formed by the supraoccipital (or interparietal), the anterior end of 
which, in the crest, is wedged between thin plates of the parietal, but far 
the greater part of the crest is on the parietals only. At about the post- 
orbital constriction the crest ends, as such, dividing into two divergent 
angulations formed by the parietab, which here clasp between them the 
sharply domed frontals. In the posterior parts of the parietals and along 
the paiieto-squamosal sutures there are a number of large vascular fora- 
mina. The parietals do not form any significant part of the lambdoid 
crests. 

The squamosal forms a moderate part of the lateral cranial wall 
This part is triangular, much elongate antero-posteriorly, its only marked 
irregularity a projection near the posterior an^e, between the parietal 
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and the lambdoid crest. The squamosal projects posterior to the audi- 
tory meatus, but the projection is very slight and is above, rather than 
behind, the tympanic and does not form a post-tympamc process. The 
postglenoid process is heavy, but low and blunt, and is moderately ex- 
panded trans\'ersely. The postglenoid foramen is at the internal end 
of the post^enoid process, in the squamosal, but very near its suture with 
the tympanic. The ^enoid surface is nearly flat and approximately 
horizontal, slightly tilted so as to face a httle backward and outward. 
It is nearly equidimensional. Prom this point the squamosal extends 
forward in the cra n ia l wall, becoming a featureless and nearly verti- 
cal plate which reaches the frontal m the region of the postorbital 
constriction. 



Fig- 3 . — Tngomotiylops worttnani Am^hino. Superior view of skull. Amer. Mus. 
No. 28700. Qne-hfllf natural size. 

The occiput, which is nearly vertical, is of equal height and width 
and is very strongly sculptured. Its elements appear to be fused. The 
supraoccipital region is marked by a broad concavity, divided by a amnll 
median vertical ridge, the upper margin of which is very rough. Lateral 
to the rounded ridges bounding this concavity on each side, is a smaller, 
roughly triangular concavity facing more outward and downward. On 
the lateral edge of this is a narrow notch leading into a vacuity through 
which the mastoid is seen. From the mastoid a posterosuperior, styli- 
form process extends backward and upward to appear on the surface of 
the occiput where it is clasped between sutures with the exoccipital. The 
paroccipital processes are moderately developed, extending to about the 
same level as the postglenoid processes, and elongate anterointernal- 
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posteroextemally. The occipital condyles are well rounded, separated 
basally and directed almost straight posteriorly. The foramen magnum 
is slightly transverse Nearly two centimeters of the sagittal crest and 
almost aU of the very strong lambdoid crests are formed by the supra- 
occipital. The lambdoid crests are not very distinctly emarginate, but 
become much less promment about two centimeters before reachmg the 
upper run of the meatus, and ha^ the superior surface is formed by the 
squamosal, and the inferior by the exoccipital. The extensive dorsal 
exposure of the upper part of the fused occipital elements may cause 
suspicion that a distinct interparietal has also been merged with this 
complex, but as the exposure is due rather to the great development of 
muscular crests than to any part m the dorsal roofing of the actual brain- 
case, it may not really mvolve an mterparietol. 

The basioccipital, basisphenoid, and presphenoid are all relatively 
long and narrow, giving the cranium proper a very elongate aspect, 
more noticeable in this ventral view than dorsally. These elements lie 
in a straight hne, not significantly indined with respect to each other, 
and are also nearly parallel to the palatal surface, the face bemg only very 
slightly depressed relative to the basicranium. The basiocdpital- 
basisphenoid junction is slightly swoUen and the presphenoid bears two 
narrow converging grooves, but these bones are otherwise nearly 
featureless. 

The auditory region is highly distinctive, fundamentally unlike 
any true notoungulate, with some distant and doubtful resemblance to 
the astrapotheres, and unique in general, although with some minor 
details suggestive of diverse groups of mammals manifestly quite un- 
related to Trigonodylops. The tympanic appears to be a single element, 
although the possibihty of complete fusion of two or three elements is not 
absolutely exduded. It is a thick, heavy bone but is not at all inflated 
and the lower surface is flattened and nearly horizontal. Apparently the 
original t 3 nnpamc ring was horizontal, or gently inclined, certainly not 
near verticality. It lies with a loose suture, perhaps even an open con- 
tact, against the junction of the basiocdpital and basisphenoid but has 
strong sutures against the squamosal anteroextemally and against the 
exocdpital posteriorly and also has ascending processes, transversely 
expanded, on each side of the porus acusticus, which are in tight sutural 
contact with the squamosal. The flattened ventral exposure of the bone 
is of very irregular shape. The outer part probably formed the floor of 
the internal end of the external auditory meatus, although an ossified 
meatus can hardly be said to be present in the ordinary usage of the 




Fig 4. — Tngonostylopis u 01 tmam Ameghmo. Palatal vieTi of bLuU, Amer Mus. 
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term. Along the anterior part of this portion of the tympanic there is a 
deep narrow notch.^ The anterointemal end of the tympanic is produced 
into a short styhform process which underhangs a very large deep trans- 
verse pit, extendmg upward and backward and roofed by the ahsphenoid. 
This pit is double and its outer part rather clearly served for the exit 
of the mandibular nerve, thus being homologous with the foramen 



Fig. 6 — Tngonostylopa icortmam Am^hino Occipital view of dcuU, Amw Mus. 
No. 28700 One-half natural sue. 

ovale, while the inner part probably combmed the functions of the fora- 
men lacerum medius and the Eustachian canal Shghtly posterior to the 
middle side of the tympanic is a prominent nearly circular notch which 
I take to represent the posterior carotid foramen. On the posterior 
margin of the tsunpanic there is a roughly hemispherical swelling, which 
may not belong to the bone itself but may be a descending process from 
the periotic or may be an independent element. In any event, this seems 
to be the place of attachment of the hyoid arch, and the margin of the 
tympanic around it is probably homologous with the vagina hyoidei, 
although it does not form a true and prominent vagina strictly speak- 
ing, os m the notoungulates, for instance. The stylomastoid foramen is 
immediately external to this, and is definitely anterior and not very close 
to the anterointemal end of the parocdpital process. 

Posterointernal to the tympanic there is a large oval vacuity, in the 
roof of which the mastoid is extenrively exposed. Along the medial and 
posterior edges of this is the foramen lacerum posterius, and in the same 
pit, although with a distinct opening, is the condylar foramen, which is 
thus far in advance of the condyle and directly intemal to the anterior 
end of the parocdpital process. 

ij^parantly a remnant of the onmnal circular opening of the nearly horuontal nng, not oompletdy 
cloeed^^ oerifioation. fmm it.— a normal Bmadititya m a ttm mam-ma l e and an on nMtfniM 

abnormality m othm, including man Here it ia aymmetnoal on the two aides and was parobaUy normal. 
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There is not, as in notoungulates, an epitympanic sinus extending 
backward and upward into the posterior part of the squamosal, near or 
along the lambdoid crest. But in the anteroextemal part of the roof 
of the auditory cavity there is a lar^ circular openmg which runs forward 
and upward into a sinus of moderate size, not particularly noticeable 
externally, in the part of the squamosal forming the posterior root of the 
zygoma, chiefly above, internal, and also somewhat posterior to the 
glenoid surface. 

For convenient reference to their very important characters, what 
can be determined regarding the cranial foramina may be gathered 
together as follows: 

Optic foramen: apparently independent and some distance above and anterior 
to the foramen lacerum anterius, presumably in the upper part of the orbito- 
sphenoid. 

Foramen lacerum antenus: large and with its usual relations 

Foramen rotundum: not present in the alisphenoid and hence presumably con- 
fluent with the foramen lacerum anterius 

Foramen ovale: not surrounded by the alisphenoid externally, but relatively 
posterior and ventral in position, between the alisphenoid and the tympanic, 
and m a common large pit with the foramen lacerum medius 

Stylomastoid foramen: at the pc»tenor edge of the tympamc, external to the 
hyoid attachment and anterior to the paroccipital process 

Foramen lacerum posterius: large and m its normal position between periotic 
and bamoccipital and opening mto a large pit or gap left between the latter 
and the tympanic. 

Condylar foramen: opening into the pit just mentioned, mtemal to the 
paroccipital process and some distance anterior to the condyle. 

Inbraorbital foramina: multiple, relatively high on the face, and far anterior to 
the orbit. 

Internal orbital foramen: small, at the posterointernal comer of the orbital floor 
at the jimction of the maxilla, palatme, and orbitosphenoid. 

Ethmoid foramen: although unusual m position, the foramen on the maxillo- 
&ontal suture m the anterointemal wall of the orbit may fulfil this function. 

Fostenor palatine foramen: on the maxillo-palatine suture near the antero- 
extemal angle of the palatine, \rith subsidiary foramina m the palatine. 

Foramen lacerum medium: a large openmg at the antero-intemol comer of the 
tympanic and confluent externally with the foramen ovale. 

Posterior carotid foramen: in a large notch on the posterointernal border of the 
tympamc. 

Fostglenoid foramen: immediately medial to the postglenoid process. 

Ghoanae: immediately posterior to M*, considerably narrower than the palate, 
and completely divided into two by a median ascending procem from the 
palatines. 

Lacrimal foramen: large, simple, without a spine, on the rounded orbital run 

Eustachian canal: apparently po nflnant . externally with the foramen lacerum 
medium. 
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External auditory aperture: roofed by the squamosal, and with the tympamo 
forming a ^ort partial meatus by anterior, posterior, and incomplete in- 
ferior plates 

Foramen magnum, large and very sh^tly transverse 
Miscellaneous, vascular or umdentified 

A small foramen anterior to the supposed optic foramen 
Several large vascular foramina m the parietal 

Vacuity m the occipital exposure of the exoccipital, through which the 
mastoid projects 

Mandible — ^The most stiikmg feature of the lower jaw is the long, 
cylindrical symphysifl. Its width and depth are nearly equal and the 
lateral and inferior surfaces are contmuous and rather evenly rounded. 
The upper surface is marked by a groove, limited by crests continuing 
the dental borders. The interior is occupied almost entirely by the closely 
appressed, triangular to semicircular canine roots. The ssnnphysis 
extends to the anterior border of Pj. There are two mental foramina, 
one beneath each half of the diastema. The horizontsd ramus beneath 
the cheek teeth is of normal proportions, its lower border nearly straight 
and parallel to the dental border. The angular region is large and flat, 
expandmg abruptly below the lower border of the horizontal ramus. 
The condyle is well above the molar level, and the coronoid is high and 
slender. 

GENERIC AND SPECIFIC TAXONOMY 
In addition to Tngonostylops itself, Ameghino referred to the 
Tngonostylopidae the genera Pleurystylops, Edvardocopeia, and Pseu- 
dostylops. These are aU extremely dubious genera and I see no reason for 
retaining any of them in this family. Pleurystylops is based on a smgle 
deciduous molar with no particular resemblance to this group. Edvardo- 
copeia is known chiefly from an upper premolar, mdetermmate but 
probably entelonychian. Pseudostylops is apphed to an upper premolar 
very unhke Tngonostylops, probably of an entelonychian although 
possibly an astrapothere. The genus Scahelha, based on a few broken, 
isolated teeth, was placed by Ameghmo m the Albertogaudryidae So 
far as such poor material (to which may be added a complete, but also 
isolated, molar found by us) is determmable at all, it indicates a good, 
distinctive genus wdth more apparent resemblance to Tngonostylops than 
to Albertogaudrya or other real astrapotheres. It differs from Tngono- 
siylops chiefly m having the hypocone larger and more intemaL Scar 
bellia is recognized as a valid genus and tentatively placed m the Tri- 
gonostylopidae. Roth’s genus “Staurodon ’’ = Chiodon Berg is obvioudy 
very (dose to Trigonoslylops The only visible distinction possibly 
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generic is the absence of Pj. I do not consider this sufficient evi- 
dence to separate the genera, and consider Chiodon a synon 3 Tii of 
Trigonostylops 

The specific taxonomy of the genus is in a very confused condition 
which can hardly be cleared up now. Ameghino named thirteen species, 
and “ Staurodon” or “Chiodon” gegenbaun and supemua make fifteen 
Of Ameghino’s species, ten are based essentially on isolated upper molars, 
in several cases with other doubtfully associated separate teeth, all 
supposed by him to be M’- but surely in some cases M® or M* and so not 
strictly comparable. One species is based on P*-* and P 2 - 4 , not of the 
same individual and not comparable with any other types, and another 
is based on two second lower molara of different mdividuaJs and likewise 
not comparable with any other type. Tngonostylops supernus (Roth) is 
based on a lower canine and Mg, apparently not correctly associated, and 
again not comparable with other types (except that of T. geg&rhaun). 
Only two species are based on types that are really adequate: T. suh- 
irigonua Ameghino, on truly associated M^®, and T gegenbauri (Rnth), 
on a good lower jaw. Even these are not comparable with each other. 
Upper and lower teeth of a single mdividual have not been found surely 
associated. In view of the nature of the types, the unduly large number 
of proposed species, and the variable and often highly questionable char- 
acters used for definition, it is practically impossible to reduce this 
taxonomy to any secure and useful basis. 

If the criteria used by Ameghino are accepted, then every specimen 
known to me wiU have to be the type of a separate species. This is 
obviously not only impractical but contrary to reality. It is impossible 
to believe, for instance, that Ameghino is correct in thinking that fifteen 
specimens, all of about the same size and general character and all from 
the same horizon and locality, respresent thirteen distinct species They 
might represent two species, perhaps even three, but hardly more. Just 
what the real specific characters and differentiation of the genus are, will 
not be known until a great many more than the four or five really de- 
terminable specimens now at hand have been discovered, and the large 
number of names already proposed simply confuses the issue and makes 
any proper redefinition or revision impossible. 

Discussion of these various species and their supposed distinctive 
characters is deferred to the monograph of the fauna. For purposes of 
this preliminaiy note and of recoid, Rothes specimen may be retained as 
Trigonostylopa gegenbauri (Roth), and the Field and American Museum 
specimens may be referred to T. wortmam Ameghino. They could weU 
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belong to the same species (although the localities are widely different 
and there is no proof that they do) and both are near the size of T. 
wortmam. Our specimen differs in having M* and M® wider the 
type upper molar of T. wortmani, and somewhat smaller, but not 
enough to exclude the possibility or probability of identity. They are 
probably from the same locality, and from a practical point of view it is 
well to employ the n a m e T. wortmam if possible, for it is the only 
specific name that is surely not a synonym (bemg the oldest). 

RELATIONSHIPS 

In 1897 (p. 492) Ameghmo placed Trigonostylops in the family Noto- 
stylopidae, then new, in the Order Tillodonta, but with the remark that 
“il est probable que plus tard ce genre deviendra le type d’une famiUe 
distincte probablement k denture complete ” In 1901 (p. 390) he ful- 
filled his own prophecy by creating a family Trigonostylopidae, which he 
placed in the Amblypoda and considered ancestral to the Pantolambdidae. 
He later (e.g , 1906) retamed the Trigonostylopidae in the Amblypoda, 
but as a sterile offshoot, having removed the Pantolambdidae to the 
Condylarthra. Aside from his linking of the Trigonostylopidae in vari- 
ous ways with Holarctic families, views never accepted by other students, 
his opinion involved collateral relationship with the astrapotheres. This 
suggestion was accepted by subsequent students, the absence of any 
better specimens makmg any reconsideration futile until the present 
discovery. Scott, Schlosser, Weber, and Abel, and in fact almost aU 
recent authorities known to me, have placed Trigonostylops in a distinct 
family of the Order or Suborder Astrapotheria ^ 

Now that Trigonostylops from one of the least known has become 
one of the best known of early South American mammals, a restudy of its 
relationships becomes possible and obligatory. 

In the first place, it would be most natural, a prion, to suppose 
Trigonostylops a notoungulate, but this is certainly incorrect. It was a 
most improbable condusdon from the teeth alone, and is absolutely ex- 
cluded by the skuU. The teeth have certain resemblances to the most 
ancient and primitive notoungulates, but these are really nothing more 
than traces of protoungulate inheritance, not tending to link these two 
groups together especially. Even the most ancient true notoungulates 
have certain basic characters, such as a large hypocone, characteristic 
metaloph, crochet, and transversely crested entoconid pillar which 




wm 


been done inadvertratly aa it does not appear to have been based on rtttudy 


msm. 


then that the two famtuea a ere very diabnot 


. (1904, p 18) , 


but aeema alao to imply that Truionoituloju is rdated or even ancestral to JVototlylops 
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underlie the whole notoungulate group and are perfectly typical of it, in 
fact indispensable for its definition, but which are quite absent or very 
differently developed in Trigonostylops. The skull roof, face, palate, and 
occiput of Trigonostylops have no characters confined to the Notoungu- 
lata or even characteristic of them, and do have many characters quite 
unknown fl-nimig notoungulates. As the majority of these latter char- 
acters are, however, unique or nearly so in any group, they are to be 
viewed as specializations not absolutely excluding the possibility of very 
remote relationship. Most important are the cranial foramina and, 
especially, the ear region. Here, as m the dentition, and to even greater 
degree, there are numerous charactera which exist in or underlie the whole 
notoungulate group, even in its earliest and most primitive members, 
and which are lacking or developed in a fundamentally different way in 
Trigonostylops. Thus in the auditory region (see especially Patterson 
1932, and his citations), the following are the more essential char- 
acters m the notoungulates, contrasted with their development m 
Trigonostylops: 

Notoungulata Trtgonostyhpa 

Tympanic formmg a lai^ inflated bulla Tympamc not inflated and of very 

different form. 

Epitympamc sinus above and behmd audi- Epitympamc sinuB not strictly ho- 
tory meatus. mologous, lying m quite a different 

part of the squamosal 

Ossified tubular auditory meatus. Auditory meatus incompletely ossifled, 

shorter, not tubular 

Deep vagina processus hyoidei at postero- Hyoid attachment posterior, of differ- 
extemal comer of bulla ent character, not forming a deep 

vagina. 

Stylomastoid foramen between poruB acus- Stylomastoid foramen ptosterior to 

ticus and vagina processus hyoideL porus, between it and paroccipital 

process 

Frequent, but not mvariable, occurrence of Styhform process present, but blunt 

styliform process and poorly developed 

Mastoid poorly exposed or hidden (except Mastoid vith mniill occipital exposure; 

in most Entelonychia and a few others); penotic extensively visible in basi- 
periotic not exposed in basicramum cranium 

Prominent crest on lower surface of moitus Crest absent. 

(except in some typotheres). 

Aside from those closely related to the auditory region, the cranial 
foramina have not yet been suffitdently studied m the Notoungulata 
to permit many generalizations. One feature, the absence of foramina 
in the alisphenoid, between the foramen lacerum anterius and the fora- 
men lacerum medium, does appear in many notoungulates and also in 
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Tngonostylops, but this is not quite mvanable in the Notoungulata, is 
not confined to them, and is offset by the other differences between that 
group and Tngonostylops 

On morphological grounds there is no more reason for referrmg 
Tngonostylops to the Notoungulata than to any other ungulate group, 
and apparently insuperable objections to so placing it. This conclusion, 
of course, also disposes of the possibility of special relationship between 
Notostylops and Tngonostylops, as the former is a typical notoungulate. 

Tummg to the astrapotheres,^ the evidence for relationship to 
Tngonostylops is better, but far from conclusive. Unfortunately re- 
search m this respect is hampered by lack of knowledge of the skull of 
any early astrapothere. Judging from their teeth, about all that is known, 
Astraponotus and, still more, Albertogaudrya are much more primitive 
than the later astrapotheres, and comparison of their skulls, now com- 
pletely unknown, might be expected to show considerably greater re- 
semblance to Tngonostylops. 

The dentition gives the best evidence for astrapothenan aflfimties, 
and the tentative conclusion of previous work, when this was the only 
evidence available, was justified Astrapotkenum itself differs very 
decidedly from Tngonostylops, but if its probable structural ancestry is 
traced back to Albertogaudrya, certain evolutionary trends are distinctly 
visible, and if these trends are hypothetically projected back to a still 
more remote ancestry, a pattern rather like Trigonostylops emerges as 
a distmct possibility. The (mverse) sequence from Astrapotherium to 
Albertogaudrya has crowns decreasing m height ; in Tngonostylops they are 
stiU lower. The astrapothere canines have open roots and are enormously 
long in their latest form, and are rooted and relatively smaller in their earh- 
est ; in Tngonostylops the enlarged teeth, probably canmes,® are also rooted 
and have still lower crowns. Astrapothere premolars are very much re- 
duced m the later and much less so m the earlier genera; in Tngonostylops 



they are apparently undergoing the same sort of reduction but have not 
yet gone so far The lower molars of Trigonostylops are rather similar 
to those of Albertogaudrya, although they are more primitive in being 
more cuspidate and apparently aberrantly specialized m the reduction 
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of the protocomd-paraconid wing. The upper molars are the most im- 
portant m this connection, and they are also the weakest link in the chain 
of dental evidence tending to connect Trigonostylops to the astrapotheres. 
In Trigonostylopa there is a primitive tngon, a small hypocone excluded 
from the maiTi crown pattern, and a closed central basin without any 
secondary crests (cnstae or crochet). In the later astrapotheres the 
pattern is very, and apparently fundamentally, different, with a relatively 
large hypocone united to the ectoloph and forming a strong metaloph, 
a median valley open on the mtemal side, a strong secondary crest, 
catting off on external fossette, and a crested posterior cingulum fonmng 
a posterior fossette. In Albertogaudrya, however, the upper molars are 
much less notoungulate-hke and less different from Tngonostylops: the 
metaloph is at best incipient, with metaconule and h3npocone separate and 
the latter nearly conical, the posterior cingulum relatively slight, a cnsta 
only very faintly indicated, and the median valley not fully open between 
hjT)ocone and protocone, From this type to Trigonostylopa is still a marked 
structural step, but it is a conceivable one and is more or less in the direction 
of the inverse sequence from Aatrapotherium to Alhertogaydrya, What is 
known of the indBoiBrnTrigonoatylopa does not favor astrapothere affini- 
ties As figured by Gaudry, the lowerinosors are not of the bilobed pattern 
so characteristic of astrapotheres, and there are only two pairs as opposed 
to three in later astrapotheres. In general, about the most that can be said 
for the evidence of the dentition, upper and lower, is that it is not in- 
compatible with a theory of relationship between Tngonostyhpa and 
astrapotheres. The dentition, however, provides no very impelling 
evidence in favor of such affinities, and the r^mblances, not very 
deep-seated, could equally well be explained as due only to a consid^- 
ably more remote common ancestry and a limited degree of convergence. 
A remarkable feature in the astrapotheres, difficult to explain or evaluate 
and not wholly germane here, is the fact that in Aatrapotherium itself, 
as pointed out by Scott, the molar pattern is on the whole very no- 
toimgulate-like, while in Albertogaudrya, which appears to be structurally 
BJiceBtTaltoAatrapothermm, the molars are very much less notoungulate- 
hke. If the history is correctly interpreted, it would seem to call for a 
high degree of convergence in molar pattern between astrapotheres and 
notoungulates, and to separate them more widely than would be sup- 
posed from a study of the dentition of the later forms only. 

Tuming to the skuU, it goes far to oppose dose afi^ties between 
Trigonoflylopa and the astrapotheres. Its general aspect has some 
similarities, but only in features which are in any event more probably 
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due to habitus than to heritage, and these are more than offset by differ- 
ences. In the more important structural details, the differences are 
numerous and essential The more important of them are as follows: 

Astrapotheriuni^ Trigonostylops 

Infraorbital foramen single, immediately Infraorbital foramina multiple and 

far brom orbit. 


anterior to orbit and overhung by orbital 
run. 

QrbitfJ rim pronunent and crested. 

Lacrimal foramen, and apparently also the 
lacrimal itself, wholly intraorbital. 

No ventral projection at posterior palatal 
rim. 

Ghoanae tubular, undivided. 

Interorbital foramen apparently entirely 
in palatine and posterior to maxilla 

Sagittal crest very riiort. 

Great overhanging temporal crests. 

Strong post-tympanic process of squar 
mosal, closely applied to the paroccipital 
process, and the latter considerably 
longer (vertically) than the high post- 
glenoid process. 

The strong postglenoid and paroccipital 
processes closely approximated, especial- 
ly distally, and enclosing a deep narrow 
notch 

Oodput much higher than broad, strongly 
emargmate on each side. 

No occipital exposure of mastoid. 

Basisphenoid-presphenoid exposures rda- 
tivdy short. 

Condylar foramen large, separate, at 
posteromtemal end of porocapital 
process. 

Whole ventral aspect of the auditory 
r^on exposed only in the roof of a 
small, deep, constricted pit. 

T^panio apparently mn«11 and loosely 
attached (possible space for it is small, 
and it has not been found attached even 
to wdl preserved skulls). 


Orbital run low and rounded. 

Lacrimal foramen and lacrimal on 
orbital rim. 

Pecuhar palatine process — see above. 

Choanae more or leas tubular, but 
divided by bony median partition. 

Interorbital foramen at junction of 
palatme, maxilla, orbitosphenoid. 

Sagittal crest very long 

Temporal crests practically absent. 

Fost-tympamc process of squamosal 
very short, practically absent, far 
removed from paroccipital process, 
and latter much shorter, not exceed- 
ing the low post-glenoid process. 

The weak postglenoid and paroccipital 
processes far apart, not less so 
distally, with a brood open space 
between them 

Occiput of equal height and breadth, 
not distmctly emargmate 

Occipital vacuity, with good exposure 
of mastoid. 

Basisphenoid-presphenoid exposures 
very long. 

Condylar foramen small, opening into 
a large pit mto which the i>osteriar 
lacerate foramen also opens, internal 
to and some distance from the 
paroccipital processes 

Auditory region broadly eiqiosed 
ventrally, periotic nearly on a level 
with the surrounding dementa 

Tympanic large and stron^y united 
by sutures to the surrounding 
bones. 


iln addition to Soott’B masterful Btudjr of tlie Santa Cnu Astrapothena (Soott, 1928), a fine skull 
AalraxtoOiirium, Amer. Mus. No. 92^ vaa availaUs for direct ooinpanson, and it reveals some dstaus 
not fully desonbed by Soott. 



Fig. 7 . — Astrapotherium magnum (Owea). Skull, dorsal, ri^t aide, and palatal 
views. Amer. Mus. Nat. No. 0278 One-sixth natural size 
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Hyoid process crowded into a vertical Hyoid process on margin of the tym- 
groove along the junction of the post- panic and far removed from par- 
tympanic and paxoccipital processes. occipital or post-tympanic processes. 

As against these very impressive differences, and others less marked 
or apparently of less importance, there are a few special resemblances: 

The frontals are domed and contain large sinuses in both (but their 
shape is different and their relations to the paiietals, not very dear in 
Astrapotherium, are also probably quite distinct). 

There is no separate foramen rotundum in either. 

Both have a foramen (possibly homologous or analogous to an eth- 
moid foramen) in the orbit between the lacrimal foramen and the poa- 
teiior end of the infraorbital canal. 

The arrangement of foramina in and around the orbitosphenoid is 
somewhat unusual, although not unique, and is much the same in both. 



Fig. 8 — AsbrapaOierium magnum (OwKi). Skull, occipital view. Amer. Mus. 
No. 9278. One-Bixth natural size. 

The foramen ovale in both is at the posterior edge of the alisphenoid, 
not distmctly separated externally from the foramen lacerum medium, 
and the alisphenoid is not pierced anywhere on its exposed surface 
What probably corresponds to the epitympanic recess in both com- 
municates with a small sinus in the zygomatic root of the squamosal, 
anterior to the ear region. 

n, as is quite possible, these are valid evidences of affinity, they do 
not unite these two families to the exclusion of all others, for aU these 
points of resemblance seem to be developed to some degree in the 
litoptema. 

Some of the differences of Astrapotherium from Tngonostylops are 
probably due in some degree to the less age of the former and would 
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perhaps be less marked in an astrapothere of the same antiquity as 
Trigonostylops. Many if not most of the essential distinctions of Trir 
gonostylopsj however, are specializations either more advanced than even 
those of Asirapothenum or else widely divergent from them. There is 
little reason to suppose that the gap between the two groups would be 
very much less if contemporaneous ^nera were available for comparison. 
In view of the great distinctions and of the fact that the only essential 
points of resemblance are also seen in a group, the litoptema, commonly 
considered as an order distinct from the Astrapotheria, the evidence 
hardly warrants positive reference of Tngonostylops to the Astrapotheria. 

llie possibility that Tngonostylops is a litoptem, or at least more 
dosdy related to the litoptema than to other groups, has apparently 
never been discussed, but there is something to be said for it. The denti- 
tion differs sharply from any Santa Cruz litoptem, although hardly more 
so than from Santa Cruz astrapotheres except for the probable canine 
tusks. But as in the case of the astrapotheres, these differences are 
greatly reduced if earlier litoptems are taken into consideration. In 
some of the latter, Polymorphis for example, the lower cheek teeth are 
strikingly like those of Tngonostylops, a resemblance not amounting to 
identity, but rather closer tiian any other comparison made. The upper 
cheek teeth, or particularly the molam, show somewhat less resemblance, 
but even here such forms as Heterolamhda or Rtcardolydekkena show the 
distinct possibility of a relationship. The points of special resemblance, 
striking in view of the veiy different conditions in all other South Ameri- 
can ungulates, are chiefly the primitive, triangular, basined trigon and 
the very small, cingulum-like hypocone. The differences of Tngonosty- 
lops are chiefly the absence or less development of mesostyle, metastyle, 
protostyle, and protoconule and the less symmetrical crown. No very 
intimate relationship is probable on this basis, but the possibility of a 
collateral relationship is not opposed. No known litoptem has canine 
tusks, but it is not absolutely certain (although very probable) that these 
are canines in Tngonostylops, and in any event such a divergent de- 
vdopment does not necessarily oppo% some degree of afSnity. On the 
whole the evidence of the teeth is that rdationship is not very close 
either to astrapotheres or to litoptems, and that on this evidence alone 
Tngonostylops may be somewhat doser to the astrapotheres. 

The tJoill is more suggestive of possible afGnities of Tngonostylops 
with the Litoptema. The special resmnblances to the Astrapotheria are 
in almost equal degree resemblances to the litoptems also. In the latter 
the frontals are also domed, althou^ less so than in Trigonostylops, and 




Fig. 9 . — Proterctherium caaum Ameghino. SIcull, dorsal, right mde and palatal 
views. Amer. Mus. No. 9245. One-half natural size. 
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contain sinuses; in them the foramina in and around the orbitosphenoid 
also have a general resemblance to Trigonostylops; the foramen rotundum 
is externally confluent with the foramen lacerum anterius^; the foramen 
ovale is not confluent with the foramen lacerum medium, but lacks little 
of being so, the two separated only by a thin plate of bone; and they 
also have a Rmnll epitympanic sinus chiefly anterior to the periotic. 

It has always b^n said that an epitympanic sinus is lackiag in 
astrapotheres and htoptems. This is true only in the sense that there is 
none in the position of that of the notoungulates and that it is small and 
does not form a swdling noticeable externally. But in both these 
groups and in Trigonostylopa there is a small cavity in or near the base of 



Fig 10 — ProteroikoTum cavum Am^hino. Skull, occipital view. Amer. Mub. 
No. 9245. One -half natural size. 

the zygomatic process of the squamosal which communicates with the 
ear region by a canal running downward and slightly backward. This 
may perhaps also be considered as literally an epitympanic sinus, al- 
though not strictly homologous with this structure in its more usual 
devdopment. In all three groups it seems to consist of a single rather 
small cell, largest in Trigonostylops. 

In addition to these points which suggest the possibility that astrar 
potheres, litoptems, and Tngonostylopa may have been derived from the 
same, but perhaps rather remote, ancestral group, there are a few points 
in which Trigonostylops resemble the litoptema more than it does the 
Astrapotheria. The skull roof, at least that portion behind the orbits, 
is much more litoptem- than astrapothere-like in Trigonostyhpsj espe- 
cially noticeable in the relations of frontals and parietals and the length 

^Soott mppoBCfl it coTiflnent \nth the foramen oviCe, but thii eeeiiie leee probable. Their funatumst 
for tranemiaBiop of the maxillary and mandibular nerree remiectirelyi ore suiui aa to t-limm to pidnt 

m different direotioiia and nrt to tend to bring them oloea together Caaea of aoeh oonfluenoe 
are extremely rare or non-exiatent among reoent mammala, while the external oonfluenee of the fora- 
men rotundum and foramen lacerum antenua ia of very common oocunenoe. 
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and struoture of the temporal, sa^ttal, and lambdoid crests. The post- 
tympanic process in htoptems is generally about intermediate between 
astrapotheres and Trigonostylops in development, and the auditory notch 
and general exposure of the periotic region are also more or less inteiv 
mediate, while the parocdpital process and hyoid process are slightly 
nearer to TrigoruMiylopa. The tympanic was loosely fixed and is very 
poorly known, but in at least some oases was flattened and scale-hke, 
and at least to that extent resembled Trigonostylopa. These special 
resemblances are not profound, and most are apparently prunitive or 
adaptive rather than evidence of d^nite relationship. In other respects, 
Trigonoatylopa is as unlike htoptems as astrapotheres, or more so. 

Trigonoatylopa also exhibits some of the points in which the litop- 
tema resemble the North American Condylarthra. But as it is consid- 
erably farther from the condylarths in stmcture than are Htoptems, and 
as it has no condylarth characters not also present in Htoptems (with the 
possible sin^e and not important exception of enlarged canines), no 
special afiSnity is indicated, and this line of evidence need be followed no 
farther at this time. 

The general conclusions regarding the affinities of Trigonoatylopa are : 

1. That it is an extrftordinarUy isolated plaomtal of the genenJtiDgulstecohoart, 
showing xio evidence of dose afiBnity with any other known group. 

2. That it is a very aberrant branch from some ancient and primitiye stook, 
iretaining an archaic (Character despite its specialization in many features. 

8. That it is not at all dose to the Notoungulata and cannot be referred to that 
Order. 

4. That it diows some evidence of collateral relationship to the astrapotheres on 
one hand and litoptems on the other, and is perhaps slightly doser to the farmer. 

5. That it may hence be very tentativdy conluded that from a primitive and 
remote ungulate stock, probably in or very near the Condylarthra, arose the litop- 
tems, retaining rather more of these ancestral characters, and astrapotheres, more 
strongly aberrant, and that Trigonoatylopa also came from this remote ancestry, 
possibly nearer to or eveninthemost ancient astrapothere line, but diverging strong- 
ly in a third direction. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXIIIi 

TWO NEW BIRDS FROM MICRONESIA 
By Ernst Matr 

There are two specimens of short-eared owls among a collection of 
birds from Ponape Island received by the Museum two years ago from 
the WTutney South Sea Expedition Ivnowmg the migratory habits of 
this species, I considered the two birds stragglers from Asia, and neg- 
lected in the rush of other business to examme them carefully. During 
the preparation of a list of Pol 3 mesian birds, recently, I came across 
Fmsch’s notes that the species was resident on Ponape, which fact caused 
me to look up the specimens agam. A hasty comparison revealed at 
once their distinctness, and since there is very httle Palaearctic material 
in our own collection, I sent the birds to the Museum of Comparative 
Zoology. Mr. James L. Peters of that institution examined the speci- 
mens very carefully, comparing them wih the entire M C Z material, 
and not only confirmed the differences noted by me, but added a few 
that I had overlooked. He concluded his letter by saymg: “Your bird 
is an extremely weU-marked insular race and decidedly worth naming.” 
I am greatly obhged to Mr Peters for his valuable notes The presence 
of an endenuc race of the short-eared owl in Micronesia is of great 
zoogeographical interest. 

Agio flammeuB ponaiienais, new subspecies 
Type — ^No 331224, Amer Mus. Nat Hist ; 9 ad ; Ponape Iriond, Caroline 
Islands; December 12, 1930; W F. Coultas 

SiTBSFECiFic Charactbss — ^Averaging slightly smaller than flammeua, and -with 
a comparatively short tail, but much larger than aanfordt (\vmg, 276-28S mm ) or 
portoricensia (wmg, 270-286 mm ) Darker than jlammeus and aandmcensis, and 
much darker than brevtauns and aaiyfordi, but not as dark as galapagoensia In gen- 
eral coloration it somewhat resembles bogotensis Chapman, which has about the same 
length of wmg, but a longer tail (140-148 mm.) and culmen; it differs from bogotensis 
by the lighter upperside; feathers on forehead, crown, and hind neck with brc^d 
ochraceous edges; feathers of back and scapulars with narrow ochraceous edges, 
whereas m bogotensis some of these feathers are almost uniformly brown; pattern m 


iPtenouB papers m this senes oompnse Amenoan Museum Novitates, Nos 115, 124, 149, 322, 337, 
360, 356, 364, 3B5, 370, 410, 469, 486, ^ 486, 502, 504, 516, 520, 522, 531, and 500 
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the Mnng reduced as m bogotenm, but tail not as dark and no black streaks on feathers 
of tarsus I cannot see any difference in coloration betvreen flammeus and sandm- 
censis, but the Hawaiian birds run smaller on the average. In comparison with 
fiamtneus (and sandncensts) the blackish shaft-streaks on the upperside are much 
broader and the ochraceous edges reduced; the black bands on the tail ore much 
broader, and the wing-coverts much darker; the feathers of the tarsus are not 
streaked, but the under tail-coverts, which are uniformly colored or only faintly 
streaked in A / flammeus, have broad ahaft-stnpes; the under wing-coverts are 
heavily spotted, while they are usually immaculate m. flammeus; dark marks on wing 
much enlarged; lower part of pnmanes dark brown without or with greatly reduced 
light bars; outer edge of first pnmaty dark brown m lower third, without light bars; 
large hght field on the base of the first primary crossed by a broad dark bar, which m 
flammeus is usually greatly reduced or miaaing 

Wing Tail Ctjlmbn Tahsttb 

2 9 ad 295,307 136,139 170,17.6 48, 61 mm. 

Hakge — ^Ponape Island, Carohne Islands 

This bird was originally considered a straggler from Siberia, but 
Kubarj' found it breeding and collected the eggs, as reported by Fmsch 
(1880. Joum f Ormth., p 283, and 1881, Ibis, p 113). 

iMr Coultas fully confirmed the breedmg status of the Ponape 
short-eared owl; m fact, the two females that he collected have enlarged 
ovaries with small yellow eggs. It is therefore not surprising that this 
bird does not agree with the Holarctie race. 

Mr Coultas writes about this bird as follows: 

There are at least two dozen or more owls on Ponape but those are very difficult 
to obtain. 

After 5 o'clock m the evening, they put m their appearance over the grassland 
of the islands. In the twilight and on moonlight nights one can see them fl 3 nng very 
low over the top of the grass and small bushes searching for rodents, etc. One hears 
their cat-like call at all hours of the mght, except m romy weather, when they are 
silent. They hide very successfully during the da 3 rtime One never sees them. I was 
never able to flush one durmg the day, though I spent many hours m the gross patches 
and forest close by lookmg for finches 

The bird is startled easily and runs away from the slightest sound. Once fright- 
ened, it does not return again the some night 

My Ponapie gmde and self picked out a good grass patch of about 200 acres in 
size and visited this in the evening at sun-down There we remamed, at different 
times, until 9 to 11 p.m , in hopes that we could obtain specunens On two different 
occasions, I obtamed single shots (misses), which frightened the birds niid spoiled the 
busmess at hand. 

We tired of this and went at the matter with persistence. At one side of the field, 
where the grass was shortest, we cut a swath about 100 yards long by 40 feet wide, m 
an easterly and westerly direction, and burned off all of the grass. Near the easterly 
end, in a clump of bushes, we built a bhnd that sheltered us and at the same 
gave us a good view of the runway looking toward the western twilight-ht heavens. 
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The first night after our runway was completed, I obtamed a female and two 
nights later I obtained another female The completion of other series and a stretch 
of ramy weather fimdied my nocturnal adventures . . 

Ponape name, Lu goat' The native god of the bush and mountain regions It is 
stiU reverenced by the older people 

The species was also reported from Guam, Marianne Islands, by 
Freycmet, Quoy, and Gaunard of the Urame Expedition. The specimens 
are, however, no longer m the Paris Museum, and there is a strong sus- 
picion that the locality was wrongly reported, just as that of many other 
specimens of that expedition (see Oustalet, 1895, Nouv Arch Hist Nat. 
Pans, (3) VII, p 168). 

The same shipment of the Whitney South Sea Expedition from 
Micronesia also contained a senes of Hypotaenidia phihppensis from the 
Palau Islands Knowing the stror^ tendency toward geographical 
variation in this species, I did not beheve that the Palau birds were 
identical with those from the Philippme Islands, as hitherto accepted. 
A senes of four fine specimens from the Philippine Islands, kindly loaned 
to me by Dr. Herbert Fnedmann of the United States National Museum 
(Washington), revealed at once the distmctness of the Palau Island birds 
I wish to thank Dr. Fnedmann for his assistance m this matter. 

Bypotaenldla phlUppensis pelewensis, new subspecies 

Type — No. 331885, Amer. Mus Nat Hist.; c? ad ; Palau Islands, October 15, 
1931; William F Coultas. 

SxJBSPBCiPic Chakactebs — A small, dark form, with the pectoral band usually 
present nothing to do with philippemu which is a very light bud and of slightlj' 

larger size Differs from phtlippensis by having a large rufous area m the nape (feath- 
ers frequently with fuscous tips, but without fuscous shaft-streaks) ; by having the 
light e^es of the feathers on back, scapulars, and rump narrower and darker (the 
black centers of said feathers broader and much more conspicuous) ; and bj* haling the 
white spotting on the upperside more pronounced, this being most obiaous on the 
upper back and the upper tail-coverts; the underside is much clearer, lacking the 
dirty, buffy tinge of most specimens of phihppensis The breast-band is well 
developed m most specimens, and the black barring on breast and flanks much dorko: 
and more pronounced thnn in phihppenBis In many waje rather similar to H. ph. 
chandleri Mathews, but differing from the Cdebes bud by smaller size (average of wmg 
m adult males 135 against 142) ; by the pr^ence of a pectoral bond; by having the 
upperside stiU darker with the ocl^ceous-gray edges of the feathers narrower; by 
havmg no spotting on the rump and less on the upper tail-coverts; by havmg the 
white marks on the upper back more frequently m the form of bars instead of spots; 
and by having the black b'urs on outer webs of the primaries broader (they are in this 
form usually broader than the alternating rufous bars, while in chandkn and most 
other forms they are of the same width or narrower). Differs from New Grumea birds 
by smaller size, and from birds of the Bismarck Archipelago {UsouejR and meyeri) bv 
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the lighter coloration of under and upper parts, and by the ochraceous gray, not dark 
browni^, edges of the feathers of the upperside 

Wing Tail Bill^ Tabsus 

12 cf ad. 127-143 (134.6) 64-66 (60) 26-29 (27 7) 41-46 (43 6) 

3 9 ad. 129, 136, 136 66, 67, 68 23, 24, 26 40, 41, 42 

Range — Palau (=Pelew) Islands, Micronesia 

Palau Islands birds of this siieciea have been usually named bi- 
nomially Hypotaemdin phihppensia, or else referred to the Philippine 
Islands subspecies philippenais. Only Mathews m his review of the 
species appears to have noticed the difference (‘Birds of Australia,’ I, p. 
199). He compares a single specimen from the Palau Islands with a 
New Guinea bird and states that it differs by the absence of a pectoral 
band. This must have been an exceptional specimen Among the twelve 
adult males before me, six have a well-developed pectoral band and six 
have a diffuse or interrupted band; among four adult females two have 
the breast-band broadly developed, one bird has mdications of a breast- 
band, but it is entirely missing m one In a senes of sixteen adult birds 
from the Palau Islands the pectoral band is thus absent m only ope 
specimen 

This species is rather rare on the PhiHppme Islands, and it may be 
opportune to add a few remarks about the four specimens from Luzon, 
loaned hy the U. S National Aluseum, in reference to the description of 
the race phihppensis as given by Mathews (‘Birds of Australia,’- I, 
p. 196) Although Mathews pomts out some of the actual peculiarities 
of this race, such as the reduction of the reddish patch on the hmd neck 
and of the white pattern on the upper parts, the indistmctness of the 
barrii^ of the under parts, and the dusky coloration of the lores, he 
mentions other characters which I can not confirm The pnmanes are 
decidedly longer than the secondaries m all four skins before me, not 
shorter as stated by Mathews. The tail frequently shows some white 
marks, and there is some white spotting on the upper tail-coverts of all 
the specimens, though it is much less than m most subspecies The 
breast-band is entirely missiag in only one of the birds, but is diffusely 
developed in the other three The mam character, as compared with the 
neighboring races, is the paleness of the bird from the Phihppme Islands. 

Specimens Examined 

H. ph phihppenaia — ^Philippine Islands. Luzon, 2 c? ad , 2 9 ad * 

H. ph pelemnt>i8 — ^Palau Islands 12 c? ad., 4 9 ad., 2 imm- 

H. ph chandlen. — Celebes: 6 cT* ad , 3 9 ad , 1 imTn- 

Also considerable material from the Papuan and Polynesian R^on 

^From the lateral termination of feathering to the tip 
>tJ S National Mnsenm 
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THE DE\^OPMENT OF THE UROSTYLE IN UMBRA 
PYGMAEA (DE KAY) 

By C. M. Bbedeb, Jb.^ 

In a study of the life history and habits of the mud-minnow, Umhra 
•pygmaea (De Eiiy), the ma n n er of development of the urostyle was 
found to be of more than passing mterest ^ So different is it from fiabpa to 
which Umbra otherwise shows affinities, that it can only be compared 
with the ganoid Lepisosteus in this respect. Ryder, 1886, also noticed 
this but apparently had scanty matmial or did not recognize the extent 
of the development m Umbra. His remarks wiU be discussed at another 
point. 

Among the teleosts that in the adult stage show an externally 
homocercal tail,® there is a rather regular extent and sequence of develop- 
ment of the caudal extremity. This development may be characterized 
as follows. First, the embryonic protocercal condition of the caudal 
extremity is replaced by a more or less marked upward deflection of the 
tip of the chorda. Coincident with this, or more generally a little later, 
the hypochordal fin-rays, destined to remain as the permanent tail-fin, 
begin to appear. With their full development, or more frequently before, 
the urostyle relatively retracts so that by the time the permanent rays 
have reached their full development, or before, there is no longer any 
trace of external heterocercy. That is to say, that at this stage the tail 
is as fully homocercal externally as in the adult. 

The preceding outline of devdopmental sequence and extent of 
devdopment, however, is not followed by Umbra. A brief description of 
the sahent features in the devdopment of this exceptional urostyle fol- 
lows. The egg and very early larval devdopment is typical of the group 
with which Umbra is associated and may be considered quite normal up 
to the time that the chorda begina to deflect upward. These early stagM 
are illustrated in figure 1. As the dorsal deflection sets in, the pro- 
longation of that part destined to be urostyle is extreme. Sunultcmeous 
with this inclination from the vertebral axis and dongatlon is the devdop- 

>Of the New York Aananom, BeaearahAasociatem the Department of IiAthyolofjr 
■llie material on wmch thu etudy le based was mthered at Taiions loralitlaa within a ra£as of 
twenty-are tuVIm of New York City and is deposited In Ibe Amenoan Mnseom of Natural Blstoiy. 

*lbeBe uudude all thoee but tha ganoids of the oId» dassifieation; that is, the ataigeoas, paddle- 
Sshes, gsrpikes bowfins, bH of wh^ show external heterocorey. 


o a 
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ment of the hypoaxial permanent fin-raj’s. The outhne of the lar\’al 
fin-fold follows the contour of these developmg structures much more 
closely than is usual in other fishes As development proceeds there is no 
relative recession into the interior of the body on the part of the urostyle, 
but it goes on developing, approximately equally with the rest of the 
fish. After the permanent fin-rajrs have reached their full development, 
the urostyle still exists as an external structure, above the tail-fin proper, 
free from it, and margined by its own membrane This development, 
approximately, reaches its maximiiTyi when the fish is a little over 1.5 
cm. in total length. After this size is passed the external urostyle begins 
to shrink so that at a total length of about 3.0 cm. it is entirely interior 
and the homocercy of the tail is externally complete This manner of 
development is illustrated by the senes comprismg figure 2. At the 
time the external urostyle is most fuUy developed the young Umbra 
has already acquired its full adult appearance including coloration, form, 
and behavior At this time the resemblance is so close as to make it 
entirely recognizable on sight 

Neither Esox masquinongy MitchiU, nor Esox mger LeSueur, nor 
any one of the numerous poeciliids and cypiinodonts well known to the 
writer, shows any such structure in its development. On the other hand 
Lepisostem oaaeua (Linnaeus) does show a development bearing a rather 
dose resemblance to the present. In Lepiaoateua the external portion of 
the notochord is still larger and never “shrinks” to within the pedunde 
but remains as a permanent but adnate margin to the upper caudal 
fin-ray See Agassiz, 1879, and Fish, 1932, for figures of devdopment, 
and KoUiker, 1859, for a dissection of the adult tail. 

The relatively slight flattening of the hjqiurals in the adult (Fig. 
2F) presents a condition rather similar to that shown by Eaox, as would 
be expected on a basis of the general similarity of these two genera. 

A somewhat similar case is reported by Meinken, 1927, who descnbes 
and figures what he considers to be an adipose fin in the young stages of 
Nannoatomua anomalua Steindachner. This structure, Myers, 1928, 
actually appears to be a remarkably developed urostyle. Although this 
characin is neither related nor espedallj'' resembles Umbra it is odd that 
both habitually strike a similar peculiar pose when resting; that is, 
they usually rest with the body axis slanted from the horizontal with the 
head up in a strikingly characteristio manner. 

Ryder, 1886, wrote of Umbra: “Immediately after hatching it is 
observed that there is a small projecting lobe at the end of the tail. 
Into this lobe the notochord extends. This terminal lobe of the tail is 
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much narrower than the portion of the caudal lobe just in advance of it. 
As development proceeds it also becomes longer and more conspicuous. 
This tenninal lobe of the tail of the larval mud-mumow is clearly 
homologous with the optsthure of the larval Lepidosteus and the adult 
Chimaeia monstrosa It is certam that it is subsequently absorbed, smce 
the more advanced stages prove that the rayss of the permanent caudal 
fin are developed far in advance of the opisthural lobe above descnbed. 



Fig. 2. Development of the tail of UnUrra pygmaea. Camera-lucidn drawings. 
Measurements represent total length of the Ssh 

A, 4 75 mm , B, 6 5 mm G, SSmm D, 10 0 mm , E, 15 0 mm 

F, 46 5 mm , adult, skeletal parts with fin rays removed H, hypuials, H, S, haemal bpmes, N S . 
neural spines, n,urosty]e, V Citertebral column 

“There is a slight tendency to form an opisthural lobe m the larva 
of the pike, but the larva of none of the teleostean forms hitherto 
studied approach the Rhomboganoids so closely m respect to the TnnTinftr 
in which the tail is developed as Umha 

The “slight tendency to form such a lobe” on the part of Eaox 
is certainly no greater than that of numerous other fishes but differs 
distmctly from Umbra, as already pomted out, especially m regard to the 
relative rates and times of development of the urostj'le fiTi-raya Nor is 
it dear that this structure “is homologous with the opisthure of larval 
Lepi&)eleu8." 
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Whether this development can be considered as a retention of a 
primitive character, or a new specialization of possibly some functional 
significance, can only be determined by further study probably includ- 
ing histological examination and experimental procedure. 

The resemblance of Umbra to Amia has been noted by Hildebrand, 
1923, but is certainly nothing more than the mcidental convergence of 
unlike forms occupying similar environmental places. This sunilarity 
of habitus prompted a comparison with the figures of Amvi given by 
Dean, 1896. These at once show that this ganoid develops no such 
exaggerated urostyle as is present in either Umbra or Lepiaosteus. Al- 
though there is a s%ht permanent external heterocercy the urostyle of 
Amia is onall and ceases to be a protruding element before the perma- 
nent caudal rays fully develop and, so far as this feature goes, follows 
the generalized development of teleosts much more closely than does 
Umbra. 
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ERYCINTDAE AND LYCAENIDAE (LEPIDOPTERA, 
RHOPALOCERA) FROM THE REGIONS OF MT. 

RORAIMA AND MT. DTJIDA 

By E. Irving Hunungton 

This IS a report on material collected by IMr. G. H. H. Tate in the 
course of two expeditions to northern South America under the auspices 
of The American Museum of Natural History. The Lee Garnet Day 
Expedition was made in the latter part of 1927 and extended into early 
January, 1928, visiting Mt. Roraima, which lies at the junction of the 
boundaries of Brazil, Venezuela, and British Guiana. The Tyler Duida 
Eiqiedition was undertaken during the latter part of 1928 and the begin- 
ning of 1929, its objective being Mt. Dmda in southern Venezuela. 
Descriptions of both these regions are to be found in The Geographical 
Review for January, 1930.^ 

The expedition to Mt. Roraima brought back five species of Erycini- 
dae and an equal number of species of Lycaenidae. The Mt. Duida 
Expedition furnished sixteen species of Erycmidae and eleven species 
of Lycaenidae. 

The Hesperiidae collected by IVlr. Tate on these two expeditions have 
been reported upon by Mr. E. L. Bell, in American Museum Novitates, 
No. 655, and the Pieridae are the subject of a paper by Mr. F. Martin 
Brown, in American Museum Novitates, No. 572. 

LEE GARNET DAY EXPEDITION TO MT. RORAIMA 
Brazil 

Paulo. — Ten miles southwest of Mt. Roraima. Altitude, 4000 feet. 

Arabupu. — Ten miles southeast of Mt. Roraima. Altitude, 4200 
feet. Savannas. 

Upper Swamp Camp, Mt. Roraima. — Altitude, 5800 feet. 

Summit of Mt. Roraima. — ^Altitude, 8600 feet. 

British Guiana 

Anundabaru. — ^At the headwaters of the Copenang River, one 
hundred miles east of Mt Roraima Altitude, 2000 feet. 

^Tate and Hitchcock. ‘The Cerro Duida Regios of Vsnemda.’ XX. pp 81— S2, andTatOi'Noituon 
the Mount Roraima Region,' XX, pp 53-68. 
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Tukeit. — On the Potaro River. Altitude, 2000 feet 

Estcinidae 

Eiuelaailnae 

Euselaaia artos Herrich-SchS,ffer 
Paulo, Brazil, November 5, 1927, 1 male 
Range. — Bohvia, Surmam, and the Amazon region. 

Erycininae 

MeBOsemla pariahi Druce 
Arabupu, Brazil, December 26, 1927, 1 male. 

Range. — Colombia, the Gmanas, and the Amazon. 

Mesoaemia philocles Lmnaeus 
Anundabaru, British Guiana, January, 1928, 1 male. 

Range. — ^The Gmanas and the Amazon. 

Nymphidlum baeotia Hewitson 
Tukeit, British Guiana, January, 1928, 2 females. 

Aunundabaru, British Gmana, January, 1928, 1 male. 

Range. — The Gmanas and the Amazon region. 

Nymphldluzn cachrua Pabricius 
Anundabaru, British Guiana, January, 1928, 3 males. 

Range. — Colombia, the Guianas, and the Amazon region. 

Ltcaenidae 

Theclinae 

Thecla Unus Fabricius 

Arabupu, Brazil, December 26, 1927, 1 male. 

Anundabaru, British Guiana, January, 1928, 4 males. 

Range — Colombia, Venezuela, the Amazon, and Bolivia. 

Thecla ahola Hewitson 

Upper Swamp Camp, Mt. Roraima, October 28, 1927, 1 female. 
Range. — Mexico, Colombia, Venezuela. 

Thecla been Cramer 

Arabupu, Brazil, December 26, 1927, 1 female. 

Summit of Mt. Roraima, November 27, 1927, 2 females. 

Range. — Central and South America as far as southeastern Brazil. 
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Thecla cretiioiia Hewitson 
Arabupu, Brazil, December 26, 1927, 1 female. 

Range.— Seitz (‘Macrolepidoptera of the World,’ V, p. 799) gives 
the range of this species as being Cuba and Jamaica. The writer is un- 
aware of any other records from so far south as Brazil. 

Lycaeninae 

Laptotes caaaius Cramer 

Tukeit, Potaro River, British Guiana, January, 1928, 1 female. 
Range. — Mexico and the West Indies to Argentina. Widely dis- 
tributed and generally common. 

TYLER DUIDA EXPEDITION 

Ebycinidas 

Euselasiinae 

Etuelasla eryttaraea Hewitson 
Mt. Duida, Venezuela, November 15, 1928, 1 male. 

Range. — Colombia and the Amazon. 

Suaelasia euphaes Hewitson 
Mt Duida, Venezuela, November 12, 1928, 1 male. 

Range. — Throughout the entire Amazon region. 

Erycininae 

Euxybla nicaea Fabricius 

Mt. Dmda, Venezuela, November 14, 1928, 1 female. 

Rio Negro, Brazil, September 19, 1928, 1 male. 

Range. — ^Ecuador, Colombia, the Amazon region to southern Brazil. 

Mesosemla menoetes Hewitson 
Rio Negro, Brazil, September 19, 1928, 2 males. 

Range — ^Bolivia, the Gmanas, and the Amazon region. 

Mesosemla cippiu Hewitson 
Mt. Duida, Venezuela, Novraiber 23, 1928, 1 female. 

Range. — Colombia and the Guianas across the Amazon region to 
Peru, Bolivia, and central Brazil. 

Alesa amesis Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 male, 1 female. 
Range. — The Guianas and the Amazon region. 
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Biodina iTsippus Linnaeus 
Bio Negro, Brazil, September 5, 1928, 1 female. 

Range. — Colombia, Venezuela, the Guianas, and the Amazon 

Dlorina periaador Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 male. 

Range. — ^Mexico, Central and South America as far as Bolivia to 
the west and southern Brazil to the east. 

Mesane pharous Cramer 

Mt. Duida, Venezuela, November 12, 1928, 1 male. 

Range. — ^Bohvia, Colombia, Venezuela, and the Guianas. 

Anteros forznosus Cramer 
]\It. Duida, Venezuela, March 5, 1929, 1 male. 

Range — ^From the northern coast of South Amenca to southern 
Brazil and Peru. 

Gharis gyziea zazna Bates 

Mt. Duida, Venezuela, November 23, 1928, 2 females. 

Range. — ^Amazon region. 

Lemozdas ludana Fabricius 

Mt. Duida, Venezuela, September 19, 1928, 1 male; November 14, 
1928, 1 male. 

Range. — Panama, Venezuela. 

EchenaU aristus Stoll 

Mt. Duida, Venezuela, November 23, 1928, 1 female. 

Range. — Surinam. 

Echenais lauooojana Hilbner-Ge 3 ^r 
Mt. Duida, Venezuela, November 12, 1928, 1 male. 

Range — The Guianas and the Amazon region. 

Nyznphidlum baeotia Hewitson 
Mt. Dmda, Venezuela, November 14, 1928, 1 male. 

Range. — ^The Guianas and the Amazon region. 

Eymphldium mantus Cramer 
Mt. Duida, Venezuela, November 14, 1928, 2 males. 

Range. — ^\"enezuela and the Guianas to Brazil. 
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Ltcasnidae 
T hecliiiae 
Theola at^s Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 male. 

Range. — ^Panama and Colombia. 

Theda color Druce 

Mt. Duida, Venezuela, November 23, 1928, 1 male. 

Range. — The Guianas. 

Theda beon Cramer 

Mt. Duida, Venezuela, November 23, 1928, 1 female. 

Range. — Central and South America to southeast BraziL 

Theda atriua Hemch-Scha£ier 
Rio Negro, Brazil, September 12, 1928, 1 male. 

Range. — Guatemala to the Amazon. 

Theda veeulus Cramer 

Mt. Duida, Venezuela, March 5, 1929, 2 females. 

Range. — ^The Guianas to the Amazon. 

Theda anthora Hewitson 
Mt. Duida, Venezuela, March 5, 1929, 1 female. 

Range. — ^The Guianas to the Amazon. 

Theda cerata Hewitson 

Mt. Duida, Venezuela, March 5, 1929, 1 female. 

Range. — Guatemala to the Amazon. 

Theda celxnus Cramer 

Mt. Duida, Venezuela, November 24, 1928, 1 female. 

Range. — ^Mexico to southern Brazil. 

Theda ceromia Hewitson 
Rio Negro, Brazil, November 19, 1928, 1 female. 

Range. — ^Bolivia and the Amazon region. 

Theda basalldes Hiibner 

Mt. Duida, Venezuela, February 7, 1929, 1 male. 

Range. — ^^dely distributed from Mexico to southeastern Brazil. 
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REPRODUCTION AND EGGS OF POMACENTRUS LEUCORIS 

GILBERT 

By C. M. Breder, Jr., and C. W. Coateb‘ 

Or May 2, 1930, twenty-six specimens of Pomacentrus leucoris 
Gilbert collected at the Galapagos Islands on the first* ‘Nourmahal’ 
expedition^ were brought to the New York Aquanum by Mr. Vincent 
Astor. 

This species is at least as quarrelsome m the relatively close confines 
of an aquanum as its better-known Atlantic relatives, and as a result of 
this disposition the twenty-six specimens were reduced to two by the 
beginning of 1932. Even the placing of a relativdy large species 
{Spheroides mojcuhtm Bloch and Schneider) m the aquanum caused such 
strong resentment that it was necessary to remove the latter m the 
interests of peace. 

The two fishes that remained proved to be of opposite sex, and with 
the aquarium (4'X3'X3)i' deep) to themselves they soon engaged in 
egg-laying. As there is httle recorded on the reproduction of the Poma- 
(»ntndae, and since there is little likelihood of further observations being 
made on this species m the near future, the reproductive behavior and 
the physical appearance of the jieculiar eggs are here discussed. 

The actual courtship and “nest building” may be described as 
follows. Both fishes were observed carrying mouthfuls of sand to a 
protuberance of rock in the aquarium and blowing it out m a cloud so 
that some of the sand settled on the rock, and the rest rolled off After 
several mouthfuls of the sand had been earned up in this manner, from 
the floor of the aquarium, the Ashes “fanned” vigorously with their fins, 
and then with their mouths picked off the few remaining grains of sand 
from the rock After several efforts of this kind, they abandoned this 
site and chose another jutting ledge of rock which was treated to a 
mmilftr scouring of sand. This, too, proving unsatisfactory, still other 
sites were selected until a dozen or more had been tried before one was 
found to suit. All of these abandoned sites were plainly visible for a 
short while, since traces of sand were left at each one. 

>Of tba New YoSe Aonanum. . .... 

*See Tovnund, C R, 1980, BulLN Y ZooL Soe., XXXm, No. 4, for details of thu oq^edition. 
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The place finally chosen for the eggs was treated in the same 
manner, but the sanding and fanning were earned on for several hours, 
each fish workmg industnously aU the while One fish, however, seemed 
to show more actmty than the other; this probably was the male. 
After the surface of the rock had been thoroughly cleaned, the female 
swam over it with her ventral surface touchmg the face of the rock, 
and the ovipositor plainly in view. She left a more or less concentric 
circle of eggs adhering to the rock over which the male swam, foUowmg 
the female very closely both m time and movement. The eggs were 
deposited during a number of spawnmgs, each takiog from ten to thirty 
mmutes to complete, with a vaiying length of time between. These 
mten'als of rest between the spawning ranged from a few mmutes to 
several hours and seemed to be acceptable to both the male and female, 
although, at these tunes, the fish were excited and restless, contmually 
darting about the tank. 

Owing to its distance from the ^ass waU, it is not possible to say 
how many eggs were deposited m the nest, either for the total, or for 
each actual spawnii^ period; but, from a compajison of an egg to the 
space covered, the entue number approximated four or five hundred. 

The above-mentioned ovipositor protruded about one-eight of an 
mch and was about the same in diameter, or a very httle larger. It was 
white and flat at the end, and may be nothing more than the lips of the 
gemtal pore pressed outward by the mass of eggs within. The male fish 
exhibited a similar structure, except that it was not so wide and was 
pointed at the end. The point was dightly mchned toward the head of 
the animal. I\Tiether this is not a necessary protrusion, or whether 
the fishes swam at a shght angle occasionally, this protuberance was not 
always visible duimg the spawning 

After the eggs were once deposited, the care of them was not unhke 
that exhibited by a variety of other fishes that circulate water for such 
purposes. This process has already been briefly desenbed and illustrated 
with two photographs, but it may here be expanded m greater detail. 
The photographs published m the former article^ show the second spawn- 
ing; illustrations m the present paper picture the third spawning 

Both fish were in constant attendance on the eggs, one of them 
usually immediately above the egg-covered rock, the other hovermg 
nearby. They moved with quick jerky darts to one side or the other. 
The fish above the eggs continually fanned them, particularly with the 
pectoral fins. This fa nnin g seemed to rock the fish in a peculiar lateral 

‘See Breder, C M , Jr. 1033 BulL N Y Zool Soc , XXXl’, Na 4, pp 130-121. 




Fig 1 Pomacentrua leucona m tMO postures while tending its eggs 

Photographs by S C Dunton 
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motion If one fish left the eggs, the other almost immediately took its 
place W hile conect identification of the se\ of the fish was not always 
possible, the male was apparently most active m the caie of the spawn 
Occasionally the fish m attendance would pick over the spa'w n, seemmgly 
sortmg out unfertilized oi dead egp 

In all, three batches of eggs are kno\vn to have been deposited be- 



Fig 2 E gBB of PonaceniiuB leucona, fifty-one houis after spawning, showing 
attachment to a \ erticol surface Senu-dugiammatic 


tween eaily spimg and August 13, mdicatmg a considerable gonadal 
activity on the pait of these fishes As is not uncommon with such 
animals, m captivity at least, the first two batches weie eaten by theu 
parents on the followmg da\ To foiestall this the parents were iemo\ ed 
after the thud spawmng ^ This occuned at 11 00 a ai , August 13, and 

^X/itfottoiuLtely odb died &ppaTGiitl\ as a result of an aooideDt m handlms which forced a teimina- 

tion to thia atud^ 
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it forms the chief basis of the preceding description of spawning behavior. 
On the 15th a few of the eggs were removed for examination. Their 
condition at 2K)0 p.m., fifty-one hours after spawnmg, at a temperature 
of 72® F., is shown in figure 2 and indicates the well-advanced condition 
of the embryos. These eggs may be described as follows: they are 
evenly elliptical m form, the long axis not quite twice that of the short, 
the former rangmg from about 0.8 to 0 9 mm. with an average a little 
over 0.86, the latter rangmg from about 0.4 to 0.5 with an average a 
little over 0.46. The surface of the shell is entirely covered with finfl 
longitudinal striae, as indicated in figure 2. At this stage there is no 
evident periviteUine space. The yolk, principally about the head-end, 
is freckled with black chromatophores, thus forming something of a 
“collar” about the embrj’-omc “throat” region. The yolk is shghtly 
tinted with amber, which hardly differentiates it from the somatic 
portions. The od-globules, usually two in number, nnlikfl those of most 
fish-eggs, are either colorless or exactly match the pale yolk. Viewed 
by transmitted hght the oil globules are less refractive than any others 
known to us. 

The most strikmg feature of these eggs is their method of attach- 
ment. From one pole numerous closely packed tendrils depend, which 
in a single detached egg resemble somewhat the condition found in 
Memdta However, when a group of eggs is exammed, it becomes appar- 
ent that these tendrils are so interlaced, or contmuous, that each egg is 
connected with its neighbor. Thus each egg stands on a small pedestal 
when the common footing is applied to a flat surface. So far as this 
feature is concerned, figure 2 is a semi-diagrammatic reconstruction 
showing how the eggs were origmaUy attached to their rock-support 
The eggs are very evenly spaced, and it wiU be noted that they are 
almost, but not qmte, in contact with one another. As these eggs were 
attached to a vertical wall and not tilted either upward or downward, 
except as originally described when a parent fanned them, it follows that 
they must have substantially the specific gravity of the water in which 
they were immersed.^ 

The head of the embryo in each egg examined was directed away 
from the base. The eggs removed for examination failed to hatch. 
Those in the aquanum hatched on the 17th. The larval fish could be 
seen moving about near the broken shells. In a few days none were to 
be seen. The reason for this we were unable to ascertain. 

ipcar otitwr TMaona not oonoerned noth this study the spedfio gravity was earned unusually hiidi 
0 - 0297 ). 
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It is known that the Atlantic species Pomacentrus leiicoskctus 
Mnller and Troschel usually places its eggs m large empty shells, such as 
those of Stromhus. Such nests ore abundant in the shoal waters of the 
Dry Tortugas, Florida. Many were found here in the summer of 1929, 
at the laboratory of the Carnegie Institution of Washington. Although 
there were no shells present in the aquanum in which P. leucoris spawned, 
the rock-work on the walls provided a large choice of surfaces. Many 
cavities were large enough for the fishes to hide m completely; but none 
of these was selected for egg-laying, though each batch of eggs was 
placed on an exposed, approximately vertical rock, which presented a 
scarcely perceptible concavity. This is well illustrated in the photo- 
graphs already published.^ Very likely this difference in choice of nest- 
mg sites between P. leucoatictua and P. leucona is a real one and not 
merely mduced by the condition of captivity. 


^Breiler, loe, eit 
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A ROUND-HEADED SIL^’ER PERCH, BAIRDIELLA 
CHRYSURA; WITH NOTES ON THE EARLIEST 
FIGURED ROUND-HEADED FISH 

By E. W. Gudqer 

There is m the collections of the American Museum a young round- 
headed specimen of Bairdtella chrysura without any data as to its source. 
Aly attention was called to it by my colleague, Mr. J. T. Nichols, who 
identified and catalogued it. Smee I have m recent years described a 
number of pug-headed fishes, and since this is a very closely alhed 
deformity, I will now briefly describe this specimen also To this account 
wiU be added the figure of and a brief note on the earliest recorded case 
of this deformity in fishes. 



Fig. 1. Lateral view of the httle round-headed BatrdteUa chrysura in the collec- 
tions of the American Museum. The figure shows the fish in natural size — 67 mm. 
over alL 

Our specimen of Bairdiella chrysura has been in strong alcohol for 
years, is somewhat contracted and dMorted in the abdominal parts, and 
IS as hard as leather. However, the head has been little affected by this. 
Figure 1, drawn life size, shows the shrunken abdomen and the frayed 
fins. The head-parts have been drawn with great care and the figure 
shows them exactly as I see them in the specimen before me. For 
comparison’s sake a normal young ^dmen of the silver perch of about 
the some stage of development as the deformed fish has also been drawn 
(Fig. 2 herein). 

Now the body of the fish in Fig. 1 is little changed in length be- 
tween any fixed points, excluding the snout. So taking os a standard 
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length the distance between the hinder point of the operculum and the 
end of the tail (the beginmng of the caudal fin), the drawing reproduced 
m Fig. 2 has been reduced to the same length (38 mm.), between the 
same pomts, the head and tail bemg reduced m the same degree. Since 
the httle fish m Fig. 2 is normal in every way, we can use its head as a 
standard of comparison for that of the teratological fish and con readily 
see how much deformation this has undergone 

This abnormal fish, measured from the anterior pomt of the rounded 
head to the dorsal tip of the frayed caudal fin, is 67 mm. long. The un- 
broken tail as shown in the dotted Ime would have added about 3 mm. 
more, making the “over-all” lei^th as it is drawn about 70 mm. How- 
ever, had the snout been normal it would have added probably not more 
than 5 mm. to the total length The over-all length of this specimen, if 
normal, would probably be about 75 mm. The depth in the shoulder 



Fig 2. Lateral aspect of a normal Bilver perch of about the same stage of de- 
velopment as the fish shown m Fig. 1. For comparison of head-parts, this drawing is 
reduced to the same length (operculum to base of caudal — ^38 mm.) as Fig. 1 between 
the same points. The head and the caudal fin are of course reduced proportionally. 
After Hildebrand and Sohroedor, 10S8. 

region is 18 mm , and this is probably fairly close to the normal depth 
in this deformed fish. 

In pug-headed fishes the whole anterior port of the head including 
the upper jaw is shortened and the forehead of the fish falls abruptly off 
mto the floor of the mouth, but the lower jaw remains intact — projecting 
in front like an old-fashioned Ames-made shovel. That tbia may be 
clear to the reader, a figure of a pug-headed brown trout {Scdmo fano) is 
reproduced from a previous paper of mine. This fish, seen in lateral view 
m Fig. 3, should be compared with those shown in Figs. 1 and 2. 

Figures 3 and 2 then emphasize very strongly what baa taken place 
in the little silver perch. Not only has the anterior part of the head 
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failed to develop, but the lower jaw has likewise failed in exactly the 
same degree. The lower jaw is shghtly longer than the upper — a mere 
fraction of a miUmieter — but so it is in the normal young fish shown m 
Fig. 2, and also m the adult fish. In brief, the shortening of the head 
has taken place equally in both jaws, producing that deformity m fishes 
known as round-headedness 

Along with the shortening of the snout has come a marked humping 
up in the region over the ejre and over the operculum. The shortemng 
of the snout has brought the steep forehead dose to the eye and has 
apparently reduced the nasal openings to one. Compare here the normal 
fish with the deformed one. 

As to the causes of this deformity, one cannot speak with too much 
confidence. In the round-head as in the pug-head, it is clear that the 



Fig 3. A pug-headed brown trout (Salmofano) drawn to show the steep fore- 
head and the fully developed projecting lower jaw. 

After Gudger, 1020 


basal bone of the skull, the parosphenoid, has failed to devdop and the 
anterior part of the skull has foiled to elongate. As a result of this 
developmental failure all the bones forming the anterior part of the skull 
have become tied down m front giving the snub-nosed appearance seen 
in Fig. 1. 

In some pug-heads the parasphenoid buckles up mto the space 
between the eyes causmg these to bulge noticeably. This I found in a 
pug-headed sea-bass {Roccua lineatus) which I described some years ago. 
No exophthalmia is found in the silver perch under consideration. 

For the shortening of the lower jaw, I have no particular explanation 
to offer. It has simply failed to develop along with the other parts of 
the head. However, for the whole head it may be said that it has re- 
mamed in the embryonic condition. This explanation is offered because 
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it is well known that all embryonic fishes are round-headed. Hilde- 
brand and Schroeder’s figure (not reproduced herein) of an ll-mm. speci- 
men of BairdieUa chrysura shows this very distmctly. The body and 
hmder two-thirds of the head of the teratological httle silver perch 
developed, but the anterior part of its head never did — ^it remained m 
the embryomc condition. As to the cause of this retarded development, 
one can only conjecture that it was due to a failure m the hormomc 
balance. It is known that such achondroplastic disturbances (possibly 
a failure of the pitmtary) m dogs bring about pug-headedness Pre- 
sumably the same thing holds for fishes. 

Smce this is presumably the latest round-head fish on record 
(March, 1933), it may be of mterest to reproduce the earhest known 
figure of such a deformity and briefly to describe it. 

This oldest account is found m Conrad Gesner’s ‘Liber IIII’ 



Fig. 4. Gesner’s round-headed carp, the earliest published figure, m which the 
artist’s imsginafion had free play. 

After Conrad Oeener, 1558. 


(‘De Piscium & Aquatihum Animantium Natura’) of his encyclopedic 
‘Histoiia Animalium’ (Tiguri, 1558). Gesner had seen Rondelet’s 
figure of a pug-headed carp (1555 — ^the first figure of such a fish ever 
published) and had data for four carp with abnormal heads; he had 
drawmgs of two of these fish, and had two specimens of these deformed 
fish, or their dried skms, which had been sent to him. Whether his speci- 
mens were pug-heads or round-heads cannot be said from his teict. But 
his figure (No. 4 herem) would indicate that it was drawn from a round- 
headed specimen. Rondelet’s figure is a well-drawn and scientifically 
valuable representation of a pug-headed carp. Gesner’s drawing — ^in the 
making of which his artist took great liberties — ^is of interest from a 
historical and antiquarian standpoint only. It is apparently the first 
drawing ever attempted of a round-headed fish. 
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Few other round-headed fish have been figured and described. So 
far as known to me, these comprise: one other carp, a bream, a mullet, 
and three gadoids. I have photographs of such a round-headed codfish 
and of a pollack which I hope later to publish with descriptions. Appar- 
ently this deformity is more often found m the Gadidae than in fishes 
of any other family. 
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THE NORTH AMERICAN SPECIES OF ACTIA IN THE 
AMERICAN MUSEUM OF NATURAL HISTORY 

By C. H. Cubran 

A review of the North American species of Ai^ia Desvoidy is 
presented m the following pages. The identification of species belonging 
to t-hifl genus has been difficult owing to the confusion existing in regard 
to the determination of the described species and the recognition of the 
genus Thryptocera Macquart In this genus the presence or absencei<)f 
bristles on the first vem is of no more than specific value and for t.biR 
reason Thryptocera, or more correctly, Ceranthia Desvoidy, is not ten- 
able. In Actia the bristles of the dorsum of the thorax are depressed 
and in all the species I have seen there are four pairs of postsutural 
dorsocentrals (Coquillett described atripes as having only three pairs) ; 
there are three stemopleural bristles, and the proboscis is at most iffightly 
longer than the head and bears large labellae. In some exotic species the 
apical crosB-vem is absent, while in others the third antennal s^mont of 
the male is greatly modified. 

UnleM otherwise stated the types of the new species are m The 
American Museum of Natural History. 

Following is the genenc sjmonymy in so far as reference to American 
species is concerned. 

Actia Desvoidy 

Dbsvoidt, 1830, Mem. Acad. Boy. 8o. Inst. Franoe, U, p. 85. 

Ceromya Dbsvoidt, 1830, Mem. Acad Boy. Sc. Inst. I^rance, 11, p. 86. 

CeranOvM Dbsvoidt, 1830, Mem. Acad. Boy. So. Inst. France, 11, p. 88. 

Thryptocera Macqitabt, 1834, Soc. Soi. Lille, (1838), p. 310. 

Oyrnrutpliihalma Liot, 1864, Atti Inst. Yen., (3) IX, p 1341. 

PolychseUmeura Wai/ton, 1914, Proc. Ent. ^o. Wadi., XI, p. 90. 

The exact status of Actia Desvoidy must remain in doubt until the 
t 3 qje species, cingvlata Desvoidy, has been definitely identified. The 
designation of cingiUtOa as t 3 rpe of the genus is most unfortunate as the 
species has not been recognized since its desenption and it may well be 
that it does not conform to our present conception of the genus. On 
the other hand A. pUipenms Desvoidy (not Fallen) is known to be a 
Eiynonym of lanvia Meigen. It is further significant that the genus was 
based on species lacking the apical cross-vein, a character possessed by 
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only a few forms now included According to the original description of 
A cingidata the vems are not bristled, a character not found m any of 
the known species at present included in the genus and it seems most 
likely that the recogmtion of cingulata will prove that Actia is not 
properly interpreted at the present time. However, I use the name 
pendmg more hght on the question 


Table of Species 

1. — ^Fifth vein bristled . . . . 8- 

Fifth vein bare ... . . . . . 2* 

2 — ^First vem bristled on at least the apical section ... ... 5 

First vein bare . . . . 3 

3 — ^Legs yellowish 4- 

Legs black . . atnpes Coqnillett. 

4 — ^Penultimate anstal segment half as long as the terminal segment 

Jlampea CoquiUett. 

Penultimate anstal s^ment not twice os long as wide 
6. — ^First vein bristled on apical section only 

First vem bnstled beyond the humeral eross-vem. . 

6 — ^Abdomen with the sides very broadly ydlow . . 

Abdomen black, the segmental mcisures at most very narrowly reddiidi . 7. 

7 — Abdomen shining except the very narrow segmental bases nittdivenina, n. sp. 

Abdominal pollen extending to beyond the middle of the second to four^ 
segments . . diffidena, n. sp. 

8 — ^Abdomen black in ground color . 0. 

Abdomen very broadly reddish yellow laterally . amencana Townsend. 
0 — ^Abdominal pollen sharply defined and occupying at most the basal third of the 

segments. . . interrupla, n sp. 

Abdonunal pollen extending to beyond the basal half of the segments and not 

sharply defined . . 10. 

10. — ^Proboscis ehort, the labellae very broad. . . . diffidena, n sp. 

Proboscis long and slender, the labellae slender and elongate; apical cross-vein 
absent in female. . . ... .... auiumncdis Townsend. 


.panamensts, n sp. 
pdllons CoquiUett. 

. .. 6 . 
. . Ontario, n sp. 


Actia atripes CoquiUett 

Thrypiocera atnpes Coquillbtt, 1897, ‘Rev. Tachimdae,’ p. 58 
A. atripes may be readily recogmzed by the absence of bristle on 
the first vein, black femora and yellow sides of the abdomen. I have not 
seen the species and apparently it has not been recorded since it was de- 
scribed from a single female from New Bedford, Mass. 

Actia flavlpes CoquiUett 

Thryptooera flampea Coquillbtt, 1897, ‘Rev Tachinidae,’ p 68 
Black and yeUowish, the thorax thickly poUmose. Length, about 4 nun 
Female. — ^Foce and cheeks yeUow m ground color, the front and occiput black; 
frontal vitta reddish ydlow. Front sli^tly longer tbgn wide, with brownish- 
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yellow pollen except on the median vitta Occiput with cinereous, the face and cheeks 
with white pollen Apical section of proboscis about three-fourths as long as the head- 
height; che^s one-fourth os wide as the eye-height Antennae reddish, the third s^ 
ment unusually large tor a female and mostly brownish; ansta practically bore, thick- 
ened on almost the basal three-fourths, the penultimate s^;ment almost half as long 
as the apical. 

Thorax black m ground color, cmereous pollinose, the humeri and scuteilum 
yellovi'ish, the latter more or leas brown basally in the middle Hypopleura with only 
one or two hoars m addition to the fine bristle 

Legs reddish yellow, the torsi black; all the coxae pale 

Wings cmereous hyalme, first and fifth veins without bristles, the thud bristled 
almost to the anterior cross-vem. Squamae large, whitish, with brownish tinge in some 
lights. 

Basal two abdommal segments reddish yellow, the first with a 's’lde median brown 
vitta, the second with a large, median blackish triangle; third and fourth segments 
black in ground color, the bases more or less yellowish. Abdommal pollen w'hitish, 
limited to the basal half of the second segment, extending to well beyond the middle on 
the third and fourth segments, dense basally on the segments, thinner apically because 
the hairs and bristles arise from bare spots Venter much more extensively yellow. 

Female, Station for the Study of Insects, Tuxedo, New York, July 6, 1928 
(Curran) 

Actia panamenais, new species 

Mostly yellowish; first and fifth veins bare; trout narrow. Length, 4 6 mmr 

Fbucaub — ^Head yellow m ground color, the upper half of the occiput black; 
pollen white, yellow on the front and upper half of the occiput Frontal vitta reddish 
yellow', darker postenorly; front tmce as long as wide; cheeks about one-twelfth as 
wide as the eye-height Proboscis short, yellowish, the labellae larger. Palpi long and 
swollen. Antennae reddish yellow, the third segment mostly brown, three times as 
long as wide, ansta brown, the penultimate segment little longer than wide 

Thorax yellowish, the disk of the mesonotum brownish m ground color; pollen 
yellowish on the dorsum, whitish on the pleura Pteropleura with several tuurs. 

Legs yellowish, the torsi blockish. 

Wmgs cinereous hynhne, third vein bristled almost to the small cross-veLn. 
Squamae whitish, with cinereous tinge Halteres yellow. 

Abdomen shining yellowish; second and third segments each ii'ith a median 
triangular blockish spot Iiohind and a dork spot on either side, the fourth with an 
mdistmct median triangle behind Venter wholly yellow 

Ttfb. — F emale, Borro Colorado Island, Canal Zone, December 23, 1928 (Curran). 

Actia pallmris Coquillett 

Laaioneura pallons CoquiUiETT, 1895, Joum N Y. Ent Soc , III, p. 60 

Adta pdUona CoQtniiLBTT, 1897, ‘Rev Tachmidae,’ p 58 

This species is wholly yeUowish except for the brownish tarsi and 
brownish or blackish markings on the third and fourth abdominal seg- 
ments It is readily recognized by the absence of bristles on the fifth 
vein and their presence on only the apical section of the first vein. It is 
recorded from New Hampshire, Vermont, and Maine. 
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Actla Ontario, new species 

Thoraxblack, the abdomen partly reddiriiydlow; reddish yellow; first vem 

bristled on most of its length, the fifth bare Length, 4 5 to 5 5 mm 

Femaus. — ^Head yellow, upper three-fifths of the ocdput blackish in ground color, 
the parafrontals brownish on the upper half; pollen whitish. Frontal vitta pale 
redcbsh yellow. Cheeks one-fourth as wide as the eye-height Proboscis reddish 
brown, Ibe ultimate section not as long as the length of the head. Antennae reddish, 
the third s^ment tinged with brown on the apical half or more, more than half as 
wide as long; arista yellowish, with the apical third brown, thickened on the basal 
half, the penultimate segment about twice as long as wide 

Thorax black in ground color, cinereous polhnose, the humeri and scutellum 
browmish yellow, the former sometimes block, the scutellum with a transverse black 
basal ^^t. 

Legs reddish yellow, the tarsi darkened. 

Wings cinereous hyahne Fu*st vem bristled beyond the humeral cross-vein, 
the bnstles of equal length; third vem bristled to beyond the posterior cross-vem, 
the fifth bare Squamae wlute, holteres pale yellow. 

Abdomen reddish yellow, sometimes wuth only a median brown vitta on the 
second and third s^iments, or with the fourth s^pnent mostly blackish and the third 
with a black triangle extending broadly to the lateral margins behmd and to the base 
of the segment m the middle, the second with median brownish vitta Pollen thm, 
whitish, occupying the basal three-fourths of the apical three segments, dense at the 
bases of the segments, the hairs and bristles arising from bare spots. 

Types — ^Holotype, female, Norway Pomt, Lake of Bays, Ontario, July 31, 1919 
(J. McDunnough), m Canadian National Collection. Poratype, female, Onllia, 
Ontario, June 12, 1925 (Curran). 

Actia nltldiventris, new species 

Black, the thorax cmereous poUinose; abdomen almost wholly shining; first 
vein bristled on its whole length Length, 5 mm. 

Feicalb. — ^Head yellow, the upper two-thuds of the occiput and the parafrontals 
blackish m ground color; front and upper half of the occiput brownish yellow' pol- 
linose, the face and cheeks with white p<dlen. Front narrow, twice as long as wide; 
frontal vitta brownish red. Cheeks about one-sixth as wide as the eye-height. 
Proboscis brown, the apical section about as long as the length of the head; labellae 
large; palpi yellow, sli^tly enlarged apically. Antennae reddish, the third segment 
brown except at the base, three times os long as wide; arista thickened on the basal 
fourth, reddish on the basal third the penultimate segment but little longer than 
wide. 

Thorax blackish or brown, cinereous yellow pollinose, the mesonotum with three 
broad, bare vittae in front; pleura with more or less reddish on the borders of the m- 
cisures; humon and apical half of the scutdlum reddish yellow. 

Legs blackish, the coxae reddish browm, the anterior pair yellowish. 

Wings cinereous hyaline, first vein with bristles of almost equal length beyond 
humeral cross-vNn; third vem bristled to oppomte the posterior cross-vein; fifth vein 
bare. Squamae with strong brownish tinge, the base and border white; halteres 
yellow. 
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Abdomen shining blackish, the tips of the first to third segments yellowish, the 
very narrow bases of the second to fourth segments whitish pollinose except in the 
middle, the groimd color more or less yellowish beneath the pollen. 

Type. — ^Female, Bairo Colorado Island, Canal Zone, February 16, 1929 (Curran). 

Adda dlffldens, new species 

Black, the abdominal pollen extensive but dense only on the basal fourth of the 
segments; first and third veins bristled, the fifth normally bare. Length, 4.6 to 5 mm. 

MaXjB. — ^H ead block in ground color, the face and chfiftlfw, and sometimes the 
lowest sixth of the occiput, yeUow; pollen cmereous, more whitish on the face and 
cheeks Frontal vitta reddish yellow. Cheeks leas than one-sixth as wide as the eye- 
height. Proboscis about os long as the head, the labellae large; palpi yellowish, very 
tdightly clavate. Antennae reddish, the third segment mostly blackish, slightly more 
than twice as long as wide; arista thickened and brownudi red on the basal half , 
black apically, the penultimate segment about four times as long os wide. 

Thorax black, cinereous polhnose, the mesonotum with browmsh tmge; apical 
border of the scutellum broadly yellowi^. 

Legs brown, the coxae and tibiae reddish brown to reddish, the antenor coxae 
always reddish. 

Wmga cmereous hyalme; first vem bristled beyond the humeral cross-vein, the 
bustles on the apical section finer and becoming shorter apically; third vein bristled 
to opposite the posterior cross-vein; fifth normally bare but sometimes with one or 
two inconspicuous bristle:. Squamae with yellowi^ tinge; halteres yellow. 

Abdomen block, cinereous white pollinose; first segment, a broad median vitta 
and the brood apices of the segments bare; basal fourth or more of the second to 
fourth segments thickly polhnose; hairs and bristles arising from bore spots. 

FmiALSi — ^Third antennal s^;ment a httle smaller and more extensively reddish. 
Palpi larger and more clavate; femora sometimes mostly reddish. 

Ttpbs. — ^H olotype, male, KentviUe, Nova Scotia, June 17, 1924 (R. F Gorham); 
allotype, female, St. Peters, Nova Scotia, July 10, 19^ (M. L. Prebble), m Canadian 
National Collection. Paratype, female, Chatham, New Brunswick, August 16, 1926 
(F. Johansen). 

A diffidens bears a strong superficial resemblance to A. infantula 
Zetterstedt but has the first vein bristled beyond the humeral cross-vein 
whereas infantvla bears only short, fine bnstles on the apical section and 
also has a narrower front. I have seen no specimens of wfantula from 
America. 


Aotia americana Townsend 

Thryptocera amencana Townbbnd, 1892, Can. Ent., XXIV, p. 69. 

AcUa pihpenms Coquillett, 1897, *Bev. Tachinidae,* p. 59 Qn part). 
Pdychaetoneura dytiWJJjroN, 1914, Pros. Elnt Soc. Wash., 21, p. 91 (figs.). 
Tkryptocara amencana JoHiraoif, 1^, Occ. Papers Bost. Soc. Nat. Hist., VII, 

p. 186. 

A. aTneticana is the only Nearctic species of A(Ma known to me hav- 
ing the fifth vein bristled and the sides of the abdomen yellowish. It is 
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RECORDS OF AFRICAN BEES. II 
By T. D a. Cockerell 

The abbreviations used are the same as m Part I (American Mu- 
seum Novitates, No. 547). 

Euaspifl abdominalls (Fabncius) 

Belgian Congo: Malela, July 9, 1915, 9 (L. and C.). I have a 
specimen from Port Natal, from F. Smith’s collection, which differs by 
the wholly black scutellum and the dark hair on hmd legs, as well as 
other small features. This is E. martini Vachal, which Meyer (1921) 
regards as a variety of E. rufiventna Gerstaecker Vachal’s type come 
from “Cape Colony,” probably actually from Natal. Smith included 
this in E. dbdominalia. I have a genuine E dbdomindlia, hke that from 
the Congo, from Togo, Bismarckburg (R. Buttner). I am disposed to 
consider E. martini a vahd specie. 

E. abdomindlis was described (1793) as Thynnua abdominalia. 

Euaspls erytbros (Meunier) 

Belgian Congo: Faradje, Nov., 1912, 9 ; Boma, June 15, 1915, d'; 
Matadi, June 9, 1915, cf (all L. and C.). The female is easily known by 
the horseshoe-hke elevation on the apical stemite. 

Nomioides maoullventris (Cameron) 

In part I, p. 1, it was stated that this species visited an undetermined 
plant at Blaukrans. This has been determined at the Bolus Herbarium 
as Oalema afncana Linnaeus (Aizoaceae). 

Mesotrichia seychellensis (Cockerell) 

Portuguese E Africa: Mozambique, June 6, cT, 9 (J. 0.); Porto 
Ameha, June 7, cf (J 0.); Beira, June 4, 9 (J. 0.). 

Tanganyika Territory: Tanga, 9, June 10 (J. 0.); Vidoudi and 
Noludu Kivungu (C. F. M. Swynnerton); Ujiji, August, cf (Ckll.). 

S. Rhodesia: Matopo Hills, April 17-30, cf (Mary Fryer); Beit 
Bridge, April 12, cf (J. 0., A. M ). 

Transvaal; Louis Trichardt, April 4-10, cT (J. 0.). 
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This species has a cunous history Vachal and other authors of his 
penod did not distinguish it from M caffra. In my account (1912) of 
the bees of the Seychelles Islands I described both sexes, showing that 
the male was qmte distmct from M caffra, but of the female I could only 
say “like that of M caffra but smaller, length about 18 mm.” I called 
it M incerta seycheUensis, supposing it to be a race of M. incerta P6rez, 
based on a male from Nossi-B4, an island ojff the northern coast of 
Madagascar. Miss LeVeque (1930) described the mite Dtnogamasua 
cockerelli from the pouch of M. mcerta aeychdlensis from the Seychelles. 
She found the same species of imte m what purported to be M. caffra 
from Delagoa Bay, and this remained an anomaly because M. caffra 
at WiUowmore contains a different mite, D. braunsi Vitzthum. 

Bemg now m possession of much better material than before, I 
have gone over the whole matter, with the following results. 

(1) — ^The female of what I regard as true M. caffra (Limiaeus) comes from Wil> 
lowmore (Brauns), Ceres (J. 0 , L 0.), and Huguenot (J. 0 ), ah m the Cape Frovmoe. 
The wings are ro^ brown, subhyalme, not at all blue-purple In eastern South Africa 
this IS replaced by a form with very dark, strongly blue-purple wings, which does not 
differ from seychAleTina Undoubtedly the Delagoa Bay “ caffra*' was the same insect, 
and so the apparently anomalous distribution of the mites is explained. 

(2) — ^The males recorded above agree with male ceychdlensia. Their association 
with the females cannot be doubted, as in the Seychelles there is only one species. 

(3) — ^The name aq/cheUensis is unfortunate, as the species belongs to E Africa, 
and there can now be little doubt that it was introduced into the islands with timber. 

(4) — A careful analysis of the description of M vncerta (P4rez) shows that it 
cannot be this species I have nothing exactly hke it, and it presumably does not 
occur in continental Africa. 

Mesotrichla calpptera (P4rez) 

Portuguese E Africa: Beira, June 4, cT (A. M ). This beautiful 
species, with splendidly violet wings, was previously known from a single 
example; Assmie (AUuaud) 

Meaotarlchift apicalls (Smith) 

Belgian Congo : Tshibmda, Aug. 21-27, 9 (J 0.). Two are typical, 
and a third has the hair on thorax above duU tawny. The distribution 
of this species is remarkable; we met with it also on the south slope of 
Montagu Pass, in the Cape Province, near the coast. 

Mesotaichia IncandeBcens Cockerell 

Belgian Congo: a female from Dilolo, July 24-27 (A. M.), differs 
from the type in having the hair of thorax nearly all black, the red much 
reduced. 
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Mesotriohia mixta (Radoszkowski) 

Transvaal: Louis Trichardt, Apnl 4 (J. 0.). A male, with, short and 
scanty red hair on face 

Mesotrichla mixta genulna (Vachal) 

Tangan 3 nka Territory: Dar es Salaam, June 9 (J. 0.) 

S. Rhodesia: Christmas Pass, Umtali, May 20-21 (J 0 , A. M.); 
Matopo Hills, April 17-30 (J. 0.). 

Mesotrichla nlgrlta (Fabncius) 

Tanganyika Territory: Lidodi (C. F M. Swynnerton). 

Mesotriohia mossambica (Gnbodo) 

The following records are of females. Enderlem wrongly wrote 
“mon^aaaica”] the name refers to Mozambique The clypeus has a 
median groove. 

Belgian Congo: ElisabethviUe, at flowers of Solanum, Sept 12 
(Ckll.). 

S. Rhodesia: Victoria Falls, Sept. 23 (Ckll ); Beit Bridge, April 12 
(A. M.) ; Matopo Hills, April 17-30 (J. 0., L. 0 ). 

Mesotriohia flavesoens (Vachal) 

Belgian Congo: Biano, Aug. 8-11 (J. O ). The head varies in size. 

Mesotrichla senior (Vachal) 

Fbucalsb 

Tanganjrika Temtory: Tanga, June 10 (J. 0 , A M.). 

Belgian Congo: Albertville, Sept. 1 (Ckll.). 

S Rhodesia: Matopo Hills, April 17-30 (J. 0.); Shangani, DeBeers 
Ranch, May 8-12 (J. 0., A. M.); Christmas Pass, Umtali, May 20-21 

(J 0.). 

Transvaal: Louis Tnchardt, April 4-10 (J. 0., G. Abendorff). 

Malbb 

Beira (J. 0 ); Tanga (J O ); and a smaller form, presumably con- 
specific, from the Matopo Hills (J. 0.) and Louis Tnchardt (A. M., G. 
Abendorfi). 

These males doubtless belong to M. senior , but they do not agree 
with Endcrlein’s description of the male. The foUowmg little key to 
males will be of service. 
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1. — Clypeus black, with a yellow mark at each lower comer; very small species, with 

short hair on tergites (Beira, June 4, J O.). .. . ca^rarioe Enderlem. 

Clypeus with lower mar gin yellow, and at least part of a median yellow stripe 
(the dypeus is all black in M. aestuana (Linnaeus), and with a yellow border 
but no median stripe in M eaffra (Linnaeus) ... . . 2. 

2. — ^Wings dark, strongly violaceous; hair of mid- and hind tarsi all black (Beira) 

caUyptera Fdrez. 

Wings not very dark, or strongly violaceous . .3. 

8. — Hair of hind tarsi all black; of mid-tarsi black with some long pale hairs at 
extreme base, and short reddish hair on inner side of jomts 2 to 4 (Beit 

Bridge) ... seycheUensia Ckll. 

Hind tarsi with much yellow or reddish hair 4. 

4. — ^Larger; black stripe on hind tibia more than half its length (Christmas Pass, 
Umtali, L O.) . . . somaliea Magretti. ( 9 also from same place). 

Smaller; black stnpe on hind tibia less than half its length (Louis Triohardt). 

senior Vachal. 


Mesotrictala heterotrlcha Cockerell 
Cape Province: described from Huguenot, but also occurs at (Deres, 
Feb. 12-18 (J. 0.). Only the female is known. It is a small slender 
species, with black hair on head above, much like M. scioenaia (Gribodo), 
but wings paler, especially basally, and hair of face mixed black and gray, 
the effect dusky. 

Mesolaichia divisa (£lug) 

Transvaal: Louis Tnchardt, April 4-10 (J. 0.). 

Mesotrichla inconstans (Smith) 

Males Beit Bridge, April 12 (A. M., J. 0.); Louis Trichardt, April 
4 (J. 0.). 

Mesotrichia codinal (Dusmat) 

Belgian Congo: Eala, Oct. 15 (H. J Br^do). 

Meaotriohla lepeletieri (Enderlein) 

Male. Island of San Thom4 (H de Saeger). I expected this to be 
an insular race or species, but can see no difference. 

MesotriChla aestaaos (Linnaeus) 

Sudan: Khor Arbaat Delta, Apnl-May, Ushut bush, cf (H. B. 
Johnston). 

Meaotriohla luteola (Lepeletier) 

Belgian Congo: Dilolo, Ju^ (W. P. C.). 
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Mesotrlchia Bcioensis (Gribodo) (anlcula Vachal) 

Belgian Congo: Kiambi, Apnl 23 (G. F. de Witte); Albertville, 
Sept. 1 (Ckll.). 

S. Ehodesia: Shangam, DeBeers Ranch, May 8-12 (J. 0., L. O.). 

Transvaal: Louis Trichardt, April (G. Adendorff). 

Vachal says in his original account, “vertex with hairs black or 
canescent” ( 9 ). They are black, and he probably mixed two things. 
He had both sexes from Tanga. 

Mesotrlchia albldncta (Enderlein) 

S. Rhodesia: Victoria Falls, Sept. 23 (Ckll.). 

LithuTffus sparganotes Schletterer 

Malb — ^Length about 14 mm , autenor wing 0; blaok, includmg mandibles, 
tegulae, and legs; flagellum obscurely rufous beneath, third antennal joint about as 
long as next two together; mandibles short, but very broad at base; face strongly 
rugose, without any distmot prominence, the surface dull, but a httle whining line in 
middle of lower part of clypeus; eyes very dork brown; ham of face and cheeks rather 
dull white, stomed with fulvous m region of mouth, vertex with black hair; meso* 
thorax and scutellum minutely rugosopunctate and dull, without transverse plicae; 
thorax above with black ham, more or less mixed with pale, along anterior margin a 
bond of inconspicuous dull white ham; metathorax vnth white ham, mesopleura with 
hair wh gd in g from grayish white to black; antenor coxae with long brownish-gray 
hair; wings dusky hyahne, somewhat darker apically; basal nervure falling for 
short of nervulus; second cubital cell receiving first recurrent nervure very near base, 
second recurrent meeting outer intercubitus; hind femora and tibiae strongly incras- 
sate, with black ham; abdominal bands extremely slender, ham at end of abdomen and 
on venter black. 

Belgian Congo: Stanleyville, March, 1915 (L. and C.). Both sexes 
were taken at Kisantu in 1927, by R. P. Vanderyst. Fnese has given 
only a very short description of the male, less than three hnes. The 
following key will faciUtate the separation of a number of African 
Lithurgus. 

1. — ^FemoleB. .... ... . . . 2* 

Males ... . . . . .0. 

2 — ^Face with a large roof-hke prommence extending outw'srd below antennae . 3. 

Face with a large rugose swelling or low prominence . . 5. 

8. — ^Ventral scopa light orange fulvous; end of abdomen with red hair (Morocco). 

chrysvrus Fonscolombe. 

Ventral scopa white . . . . . .... 4. 

4. — ^Hair at apex of abdomen ferruginouB (Morocco) .comuttu Fabridus. 

Hair at apex of abdomen dark brown, shading mto red (Morocco) 

comutiu vor. obscurus CSdl. 
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6 — ^Lower end of facial prominence with a shining dentiform process, directed 
downward; ventral scopa black . spar^rano^es Schletterer. 

Low'er end of facial prommence without such a process . 6. 

6. — Ventral scopa white; end of abdomen with reddish hair ovatua Cameron. 

Ventral scopa not white; end of abdomen with black hair 7. 

7. — Abdominal bands rather broad, very coni^cuous, pure white; ventral scopa 

black, palhd basally . . Ivnngatonei 

Abdommalbandsveryslender, not coni^cuous except under a lens . . 8. 

8 — ^Face very rugose, wath a median keel; ventral scopa block, atrahfonnta Ckll. 
Face with a very obtuse rather shining transverse prominence, and no keel; 
ventral scopa pale dusky reddish avbrufua Ckll. 

9. — Sides of tergites showing light red hair; abdominal bonds broad (Morocco). 

comviua Fabricius. 

Sides of tergites showing black hair . . . 10 

10 — ^Ebur of thorax above mamly black aparganotea Schletterer. 

Ham of thorax above not black . . . 11, 

11. — ^Larger; hair of thorax above fulvous; abdominal bands broader. 

capenata Friese 

Smaller; hair of thorax above white; abdominal bonds narrower 

ooaiua Cameron. 

The female of L. capeiista, which I do not possess, has a yellowish 
ventral scopa 

Megachlle znarshalli Fnese 

Angola: Capelongo, July 25, 1925 (Vemay Expedition). This is 
distinguished from two other females with white scopa as follows 

1. — ^Tegulae red (British E. Africa; Campi Simba, June 3-7, 1913, Dr. Bayer) 

dxacolor Smith. 

Tegulae black ... 2. 

2. — ^Upper part of clypeus polished and shiamg m middle (Eatonga; Lubudi, July 

27, 1923, Ch Seydel) neom Vachal (scmtolha Ckll.). 

Clj’peus dull, with no pohshed space. . .. .. lU'irsholZt Fnese. 

The type locality of M marshalli is Salisbury, N Rhodesia, more 
than a thousand miles east of Capelongo 

Megachile ekuivella Cockerell 

Angola: Chitau, Aug. 1-12, 1925 (Vernay Expedition). Described 
from Angola 

Megachlle admixta Cockerell 

Angola: Capelongo, July 25, 1925 (Vemay Expedition). This is a 
variable and puzzlmg species: the present specimen (male) resembles 
the form found at Dilolo, Katanga. 
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Heiiadea frontoaus Schletterer 

Belgian Congo: Stanleynlle, April 30, 1915 (L. and C) The 
specimen is longer than usual, but the abdomen is much extended 

Heriadea commuzda Cockerell 
Belgian Congo: Faradje, Oct , 1912 (L. and C ) 

Heriadea (Noterladea) ohapini, new species 
FbmaIjE — ^Length nearly 8 mm ; slender, black, mcluding tegulae and legs, the 
mandibles obscurely rufous at apex, flagellum very obscurely rufescent beneath; 
wings basally hyalme, apically rather strongly dusky; basal nervure falling far short 
of nervulus; second cubital cell long, recaving first recurrent nervure far from base 
(the distance equal to more than half length of first mtercubitus), and second near 
apex; ventral scoiui shining white, with a very faint golden tmge; face narrow, orbits 
parallel; lower margm of clypeus straight; clypeus with sharp keel running its whole 
length, and above to about level of antennae; sculpture of clypeus consisting of obtuse 
ramiform ndges, but almost lackmg on each side of keel; lateral keels of suprodyiieal 
r^on httle diverging below, reaching clypeus about half-way between middle and 
lateral comers; front dull, very coarsely rugosopunctate, lateral patches of white 
hair, at level of supraclypeal area, very httle developed, not conspicuous; meso- 
thorax dull, with dense, very coarse punctures; hmd comers of mesothorax obtusely 
rectangular, not produced; scutellum extremely coarsely punctured, strongly pro- 
duced and sharp-edged, the margin evenly rounded, the axillae not differentiated; 
postscutellum shining, mmutely punctured; metathorax with a deep central pit, on 
each side of which the surface is shining; a dense patch of white hair m front of tegulae, 
and a narrow bond just below wings; spurs pole reddish, pole orange hair on inner 
side of hmd torsi; abdomen shinmg, well punctured; the polished bosm of first 
tergite sharply margmed; dense, pure white abdominal bands at sides only of first 
three tergites, and lacking on the following ones 

Belgian Congo, Stanleyville, April, 1915 (L and C ) 

The species that have been referred to Noteriades are rather a mis- 
cellaneous lot, separable ns follows 

1 — Cljrpeus broadly emorgmate m nuddle, with a large rounded tubercle on each side 
of the emargination (Bulawayo, S Rhodesia) bicomutus Friese, 9 • 

Clypeus not thus emorgmate . . .... 2. 

2. — Clypeal keel not nearly reachmg apex of clypeus, front coarsely and densely 
reticulate-punctate, robust species (Angola) ekuivensis Ckll., 9> 

Clypeal keel running the whole length of clypeus 8. 

3 — ^Apical port of mandibles with a bright ferrugmous mark ; tegulae dork red (Bula- 
wayo, S Rhodesia) . . clypeatw Fnese, cf. 

Mandibles black, or with a little dusky red near apex, tegulae black . . . 4. 

4. — ^Lateral keels of supraclypeal r^on strongly diverging below, going to upper 
comers of clypeus; piostenor comers of mesothorax produced and piomted. 

tricanmtuB (Bingham). 
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Lateral keels of Bupradypeal region much less divergmg, reaching clypeus about 
half-vay between middle and lateral comers; hind comers of mesothorax 
obtusely rectangular, not produced; narrow species, with a conspicuously 
narrower face chapini Ckll. 

H. qutnguecostaiua Strand, whicli 1 have not seen, cannot be H. 
chapim, as the nervulus is subinterstitial; the tegulae are black, and the 
wings have the apical half strongly darkened, with violet iridescence. 
It is 8.8 mm. long. 

Tetralonia fiiesei Meade-Waldo 

Belgian Congo: ICando, Katanga, March, April, 1931, twenty 
males (G. F. de Witte). 
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A NEW HERBSTIELLA (APOIDEA) FROM NORTH AMERICA 

By Charleb H. Hicks^ 

This IS the first species of the genus to be recorded from North 
America and the second to be described. The first species, Herhstiella 
chilenm, was named by Fnese, from Chile, m 1916. 

Herbstiella co<&6relll, new species 

FmiAna — ^Length about 6 mm ; anterior wmg about 3 6 mm.; black, without 
light markings on the abdomen where the tergites have the apical morgina brown, and 
just anterior to marguia four dull yellowish spots, one pair lateral other sublateral; 
hair generally light gray, except mixed with black on the vertex, region of mesonotum, 
dense and appressed on face, rather long on cheeks and pleura, long and rather thin 
onscutellum; eyes black; labrum obscurely reddish; scape black; flagellum obscurely 
brownish beneath; vertex coarsely punctured; thorax more finely punctate; ab- 
dominal B^ments covered with more numerous but slightly smaller punctures with 
general effect dull. Mesothorax with distinct median groove; t^pilae larg;e and very 
bright ferruginous and mmutely, sparsely punctate; wings somewhat dusky, stigma 
and nervures dark; marginal cell long and narrow, fully as long as first discoidal cell, 
second cubital cell receiving first recurrent nervure about one-fifth distance from 
base to end, second recurrent nervure very near apex, basal nervure meeting nervulus; 
legs black, with pole gray hair, the tibiae and tarsal joints with faintly ydlowidi hair 
on mner side; abdomen broad at base, segments very igiarsely haired except at sides 
where thicker, last stemite swollen and extending slightly beyond last tergite; venter 
with thin hoary pubescence. 

Habitat: Pasadena, California (Charles H. Hicks). Taken on May 2, 1928, 
flying about tunnels m old dead, hve-oak stump where it gave evidence of searching 
for host nests. 

H. cockerelli differs from II. chtlensis by bemg larger, by having the 
second cubital ceU much longer, and with recurrent nervures much more 
remote from each other Another difference is that the marginal cell is 
less attenuated apically. 

In structure the genus Herb^ieUa is between that of Pasites and 
Biastes. The general appearance and abdominal segments suggest 
Neopamtes which, however, differs entirely in position of the first recur- 
rent nervure and the shape of the marginal cell. It is not unlikely that 
when both sexes are obtained this spedes will have to be the type of a 
new genus. 


mnxvemty of C(dorado 
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The author wishes to thank Professor Cockerell for his invaluable 
aid m the study of this species and to express his appreciation for similar 
help rendered in the past, m a study of other species. 

The holotype is deposited in The American Museum of Natural 
History. 
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DESCRIPTION OF A NEW NORTH AMERICAN SPECIES OF 
LASIA (DIPTERA, CYRTIDAE) 


By J. Bequaeet^ 

Mr. C. H. Curran recently sent me a beautiful species of Ixma, 
evidently related to L. acribae Osten Sacken, L. klettii Osten Sacken and 
L. yucatanenm J. Bequaert, but amply distinct. Since I have seen all 
these species, I do not hesitate to describe it as new. 


Lasia purpurata, new species 

Large, metallic blue with strong purple reflections, moderately pilose. Funo- 
turation very fine on thorax, coarse ou abdomen. Legs black. Third antennal seg- 
ment very gradually narrowed mto a long, sharp apex. 

MaiiB. — ^Heod moderately large, flattened hemispherical. Eyes densely covered 
with long, grayish pile, contiguous over about the upper half of the head, between the 
Bmall ocellar tubercle and the short frontal triangle Ocellar tubercle shghtly raised, 
narrowly triangular; the large posterior 
ocelli not promment; the anterior ocel- 
lus apparently lacking, its place being 
taken by a minute circular pit placed 
dose to the posterior ocelli. Antenna 
(Fig. IB) narrow; first segment very 
short, mostly hidden within the antennal 
socket; second almost square in side 
view, with rounded upper and lower 
angles, about as broad os long; third 
about five times the length of the second, 
much fiattened from the sides, in profile 
knife-diaped, with the lower morgm 
straighter than the upper one, gradually 
narrowed toward the base and toward 

the long and sharp apex; its greatest width about the apical third. Proboscis very 
long and slender, longer thou the body, the labium ending in two very long and naiv 
row labeUa; labrum (covering the base of the probosms in the deeply excavated face) 
smooth, without striation or visible punctures, with a superficial median groove. 
Frontal tnan^e very slightly raised in the middle above, without median depression. 
Thorax and abdomen broad and very convex, forming in profile on even curve 
dorsaUy and an almost straight line ventrally. Wing venation (Fig lA) siinilar to 
that of L. yucafanensts, but the first and second longitudinal veins united nearer 



Fig. 1. Lana purpurata, new species. 
A, wing; B, antenna. 
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the costa and the upper branch of the thurd vein ending in the costa slightly beyond 
the tip of the combined first and second; the venation is much tho same in both wings. 

Int^ument of head impunctate; of thorax with very nunute, rather scattered 
punctures, especially sparse on the mesonotum which posteriorly is almost smooth; 
no wrinkles on the sides of thoracic dorsum Pleura with very fine, transverse stnso 
Abdomen densely punctate dorsaUy; the punctures coarser than in L klettii, thou gh 
smaller thuu m L. yiuxikmensis] m the center of the first and second tergites they are 
crowded, so that the intervening spaces are narrower than tho punctures 

Body moderately hairy, much more so than m L. icnbae, L Mditt and L. yuca- 
tanensM, but the hairs are not long and dense enough to hide or greatly dull the metal- 
ho color of the integument Vertex and occiput with grayish pile Dorsum of thorax 
densely covered with erect, moderately long, grayish white, soft haus mixed with a 
few stiffer, block hams; haus of scutellum mostly block; pleura and sternum mostly 
covered with longer, black hairs First and second abdominal tergites with many 
short, erect hairs, mostly black; the pilosity of the remaining tergites longer and 
grayish; hairs of stermtes black. with black hairs, rather long and dense on 
the femora. 

Body metalhc purple-blue, with very strong purplish refiections on dorsum of 
thorax and abdomen; under side of abdomen black, slightly purplish. Antennae: 
second segment black; third testaceous, blotched with black and narrowly yellow at 
the base Proboscis black Legs block; apices of femora and torsi somewhat testace- 
ous; olaw’s black Wmgs slightly and uniformly smoky; squamae and halteres 
bladdah 

Length, 15 mm.; of wing, 13 mm ; of proboscis, 10 mm. 

Type. — Latimer Co , Oklahoma; one male, holotype; June 9, 1931; V Fisher, 
collector; m the Amencan Museum of Natural History 

L purpurata is much more densely hairy than L. yiicalanetms, L. 
kletUi and L. scrihae, which it otherwise resembles. In this respect it 
approaches L. colei Aldnch, which, however, has a totally different 
sculpture, smaller antennae, yellow tarsi, etc The rather coarse 
punctures of the abdominal tergites also separate it from L. kletin and 
L. scrihae, while the exceedingly fine sculpture of the thoracic dorsum 
distinguishes it from L yucatanemis. The shape of the third antennal 
segment also is characteristic for L. purpurata, and while the labnim 
of this species is smooth, that of the type of L. klettii bears a senes of fine 
longitudinal ndges separated by deep grooves. This feature of L. 
kUUn I forgot to mention m my earlier paper. 





AMERICAN MUSEUM NOVITATES 

Publiehed by 

Number 618 THiAiimuoAitMua^ oTNATOBALiiiBroBT May 9, 1933 

New zork City ^ ' 

“ 59 ^ 7 , 66 ( 8 ) 

SIX NEW EASTERN SOUTH AMERICAN FISHES EXAMINED 
IN THE AMERICAN MUSEUM OF NATURAL HISTORY 

By T. L. Mabini, J. T. Nichols, and F. R. LaMonte 

Two lots of South American fresh-water fishes, one from the Museo 
Nacional m Buenos Aires, Argentma, the other from Dr. R von Ihenng, 
Instituto Biologico, Sfio Paulo, Brazil, were recently brought to The 
American Museum of Natural History by Dr. Tomfis Manm of Buenos 
Aires while he was visiting the United States on a Guggenheim Travelmg 
Fellowship 

Several of the species m this collection appear to be new and are 
herein described as follows. 

Pimelodus brevis, new species 
Figure 1 

Bcbchiption op Ttpd — Number 12240, Amencan Museum of Natural History 
(number 1064a, Museo Nacional, Buenos Aires); from Bio de la Plata, ES&n Fernando, 
Argentma; 1932; collected by Dr. Tomds Marioi. 



Length to base of caudal, 286 mm., depth in this length, 3.6; head, 3.7. Eye in 
head, 6.4; snout, 2; interorbital, 3 1; width of mouth, 8; width of head, 1.4; width 
of body, 1.5; depth of peduncle, 2 6; its length from anal axil, 2 4; pectoral spine, 
1.6; dorsal spine, 1.3; ventral, 1.5; height of anal, 2.4; upper caudal lobe the longer, 
0 9; base of dorsal, 1.8; dorsal interspace the same; base of adipose, 1.3. 

Dorsal, I, 6; anal rays, 10. 
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Hecid Bubconical, lower jaw included for the entire width of the broad upper hp 
which 18 about one-half the diameter of the eye or more than twice os broad as lower, 
and about equal m width to the bands of teeth m the jaws. Interorbital appreciably 
convex, the fontanel extending backward to over the hind margin of the eye Head 
appreciably granular forward to the middle of the eye or beyond Occipital process 
strongly convex, % as wide os long, m contact with dorsal plate Humeral process 
triangi^, pointed, its upper limb somewhat concave, extending back of the giU- 
opening a distance equal to ^ of the head The slender tip of the maxillary barbel 
reaches past the tip of the depressed ventral and falls short of the anal origin. Dorsal 
spine slender, pectoral stronger, both slightly serrate behmd and the latter shghtly 
roughened m &ont. Vertical height of adipose about of its base. Posterior maigia 
of anal concave 

Specimen in its present condition is without markings, somewhat paler below 
than above and with fins dark gray. A sl^^tly pale area is mdicated along the upper 
sides differentiatmg a broad dark lateral shade most obvious posteriorly. 

This IS an unusually short-bodied species for the genus. In some 
respects it suggests P. laSbrosua, with which it has been compared, there 
being m the same collection a specimen of this 170 mm. long, from Rio 
Colastin4, Santa F4, Argentina. 

Fygldium altoruzu, new species 

Figure 2 

DxscBiFnoN ox Type. — ^Number 12241, American Museum of Natural History 
(number 8649, Museo Nadonal, Buenos Aires); from Rio de los Sauces, La Rioja, 
Argentina; 1932; collected by Dr. Marini. 



An\iu \ ' ' 

Fig 2. Pygxdium alterum, new species. 


Lengthtobaseof caudal, 28 mm., depth in this length, 5.8; head, 5 2. Snout in 
head, 2.5; interorbital, 3 3; peduncle from anal axil, 8.6; nasal barbel, 2; longest 
maxillary barbel, 1.2; width of head, 1; depth of peduncle, 2; pectoral with filament, 
1.2; ventral, 1 6; hei^t of dorsal, 1.6; anal, 1.6; length of caudal, 1.2. Eye m 
snout, 2.5. 

Dorsal rays, 8; anal, 7. Teeth conical, enlarged outer row. 

Head depressed; body compressed Mouth distmctly inferior; 7 or 8 qnnes on 
the opercle, about 4 on the superopeorde. Gill membranes narrowly joined to the 
isthmus in the center. First pectoral ray a httle exserted for a distance less than 
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diameter of the eye. Ventrals just not reaching anal; their origin equidistant from 
base of caudal and posterior margm of eye. Anal ongm about under center of dorsal 
base Caudal slightly emarginate, with rounded lobes. Color in spirits pale, 
unmarked. 

Three other specimens are from 26-29 mm. standard length. 

With these specimens was another of 37 mm. standard length, clearly 
representing a different species and matching the description of larger 
material of Pygidium ihenngi Eigenmann sufficiently well to be at least 
provisionally so identified. One of the principal differences is that the 
peduncle from base of last anal ray to that of the middle caudal ray is 
contained only 4.3 times in the length to base of caudal. The head is 
depressed, slightly longer than broad; the peduncle strongly comprised, 
its length about twice its breadth. Eye in interorbital, about 2. Nasal 
barbel to posterior border of eye ; maxillary to middle of operde on which 
there are numerous spines. The upper pectoral ray is not exserted; 
ventrals reach about % the distance to the anal, and fust flual ray is 
situated about under last dorsal Hae caudal is narrow, rounded or sub- 
acuminate. Head about 5 in length. Depth, 7 or 8. The specimen is too 
small for satisfactory examination of the teeth. Color uniform, unmarked. 

Plecostomiu oozmnersonoideB, new species 

Dbsoription of Ttfbi — ^Number 12243, Amencan Museum of Natural History 
(number 1099a, Museo Nadonal, Buenos Aires); from D&rsena Norte, Buenos Aires, 
Argentina; 1932; collected by Dr. Marmi. 

Length to base of caudal, 318 mm ; depth m this length, 4 5; head, 8.2 Eye m 
head, 11; snout, 1.7; interorbital, 3; width of head, 1.1; its depth, 1.7; depth of 
peduncle, 3.2; its lei^idh (to anal axil), 1 1; pectoral spine, 1; ventral spme, 1.2; 
dorsal spine, 1; longest anal ray, 3; Iowa: caudal lobe the longer, 1; base of dorsal, 
1.2; dorsal mterspooe, 1 9 Mandibular ramus m interorbital. 1 9. Barbel m eye, 1. 

Dorsal rays, 1, 7; anal, 1, 4; scutes, 30; 7 between dorsal and adipose, 14 between 
anal and caudal Teeth on a mandibular ramus about 40. 

Pectoral reaching the first third of the ventral spme Dorsal margm roimded, 
when depressed the tip of the spine reaches about to the nuddle of the last ray which 
falls short of the adipose by about the diameter of the eye. The length of tiie base 
of the fin projected backward reaches beyond the adipose. Caudal strongly, obhquely 
concave, comers projectmg. Supraorbital ridges shghtly raised. Supraocmpital 
with a blunt keel, but temporals unkeeled Rows of scutes with quite evident con- 
tinuous, though not strongly developed, keels Supraocmpital bordered posteriorly 
by a large central and two smallor irr^ular plates at the sides Lower surfaces 
completely scaled 

Color in preservative dark slaty gray on body and fins. Obscure dark speckles 
ontheheadandlargerirregular spots on the body. Lower surface of head and breast 
thickly covered with more clearly defined small spots. Slight mdication of spotting 
on the dorsal and paired fins. 



4 AMERICAN MUSEUM NOVITATES [No. 618 

A larger specimen with the same data, 402 mm. standard length, is 
somewhat paler colored with the spotting everywhere more noticeable, 
but none evident on the caudal. It has the eye 14 in the head. Inter- 
orbital, 2.7, and mandibular ramus m mterorbital, 2 2 Its supraoccipital 
is bordered posteriorly by about four irregular scutes, and in other 
respects it resembles the type rather closely. 

PlecostomuB nlger, new species 

DnsoBimoN of Type. — ^Number 12246, American Museum of Natural History, 
our only specimen, was sent by Dr R. von Ibering, from southeastern Brasil. 

Length to base of caudal about 246 mm ; depth m this length, 6; head (to margiTi 
of temporal plate), 3. Width of head m its length, 1.2; its height, 2; eye in head, 9 6; 
snout, 1 4; interorbital, 3; mandibular ramus, 5 8; depth of peduncle, 3; its length 
1 4; pectoral spme, 1 4; ventral spine, 1 4; dorsal spine, 1 5; lower caudal lobe, 1; 
dorsal base, 1.6; dorsal interspace, 1 6; height of a^, 3. Length of mandibular 
ramus m mterorbital, 1.9. Barbel m eye, 2 5. 

Dorsal, 1, 7 ; anal, 1, 4; scutes m lateral senes, 27. Teeth on mandibular ramus, 
about 26. 

Adipose fin present, well developed Opercle and interopercle not margined with 
bristlea Scutes practically keellees, except for the first three or four m the latend 
senes above the pectoral Supraoccipital and temporal plates slightly raised centrally. 
Supraoccpital bordered by two plates or a single plate imperfectly divided in the 
middle Snout somewhat more than twice as long os postorbitol port of head Orbital 
run somewhat raised Pedunde rounded below Pectoral spme curved, enlarged 
and with hooked spmules at the end, reaching to middle of ventral base Ventral 
reaching just past anal axil. Dorsal when depressed not nearly reaching adipose. 
Caudal obliqudy lunate, the lower lobe much the longer. Lower surfaces well 
covered with small rough scales, a narrow scaleless area before the ventral bases Tip 
of snout and upper hp scaleless. 

Body and fins mostly blockish Faint pole spots r^pilarly arranged on the 
temporals and the front of the sides. Lower lip pale Belly dusky with pale spots 
and streaks. Pectoral and ventral spmes and lower caudal ray are pale Dorsal 
and anal, and lower surfaces of pectoral and ventral with rather famt pale spots. 

Pleoostomus meleagrls, new species 

Adipose fin present, well developed. Opercle and interopercle not margined with 
bnstles Length of mandibular ramus, 1.4 to 1 6 m mterorbital. Some of the scutes 
weakly carinate. Depth of body 6 to 6 m standard length. Eye, 6 6 to 7 m head at 
200-250 mm. standard length Lateral scutes 26-28. Dorsal Iwge, the last ray reach- 
ing almost to adipose when the fin is depressed. 

Descbifi'idit of Typb. — ^Number 12246, American Museum of Natural History; 
from southeastern Brazil; sent by Dr. R. von Tbaring 

length to base of caudal, 240 mm ; depth m this length, 6 6; head, 3 2. Eye in 
head, 7; snout, 1 6; mterorbital, 2.8; mandibular ramus, 3.8; width of head, 1 1; 
its height, 2.2; depth of peduncle, 3; its length (from axil), 1.1; pectoral spme, 
0.9; ventral spine, 1.4; dorsal spme, 1.; height of anal, 2 7; lower caudal lobe, 1.1; 
base of dorsal, 1.4; dorsal interspace, 1.7. Barbel in eye, 1.2 
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Dorsal, I, 7; anal, 4; scutes 25; teeth on mandibular ramus about 65. 

Snout broad and rounded; orbital nm, center of supraoccipital and temporal 
plates slightly raised. Pectoral spine reaching to about the middle of ventral spine, 
which m turn reaches about to anal axil and the anal % to caudal base. The free 
mazgm of the dorsal is somewhat rounded. When depressed, the spine reaches past 
the middle of the last ray which extends % the distance to the adipose Caudal 
obliquely lunate, the lower lobe somewhat the longer. Supraoccipital bordered 
posteriorly by a single scute, the one or two senes of scutes along the dorsal and ventral 
lines weakly connate The lateral senes antenorly over the pectoral alone having a 
pronounced keel. Ventral surface of peduncle fat, not rounded, a small area at the 
tip of the snout and the upper hp without scales Ventral surface mostly covered by 
gmall scales, but an area antenorly m line with the gill openings and a broad area 
between and before the ventrols scaleless, except for very fine scales near the 
midlme. 

Color grayish black on back, sides, and fins, with numerous more or less pro- 
nounced pale rounded spots These are smallest and most closely spaced on the head. 
Lower surfaces and ventral spmes pale 

Measurements of additional specimens follow. 

Measurements of Paratypes of Plecoatomua meleagria 
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Plecostomua meleagna is close to PUcostomua latiroatria, except in 
color With it we have received two specimens, 160 and 220 mm . 
standard length, also representing an aJhed form, but pale with dark 
spots and approximately 30-40 teeth on a mandibular ramus, which we 
identify with Plecostomua agm Ribiero (1911). Mr, J. R. Norman of the 
British Museum (Natural History) has kmdly counted teeth for us in 
the types of Plecoatomua lahroatna as 38 to 49, and m the type of P. 
goyazenaia Regan (1907) as 28. This latter has pnonty over agna, if the 
two prove indistinguishable. 

NoTRorocBinAZ, new genus 

Mouth not protractile. Small, conical, fixed teeth present in a sin^e senes in 
both jaws. Caudal forked. An adipose fin present. Gill membranes free from the 
isthmus. Pectorals of moderate size; belly rounded No teeth on the palate Snout 
not prolonged. No antrorse, toothlike processes on the jaws. Preopc^e without a 
spine. Scales rather large, cycloid, about 37. Lateral line mcomplete. Form elon- 
gate and mmnow-hke; head small and moulh moderately large. Bases of dnnM.1 and 
anal fins rather short. 



Fig 3. Notropochamx dxfficilta, new genus and new species. 


Notropocharaz dlffldlls, new species 
Figure 3 

DBSCBDpnoN OP Type.— Number 12247, American Museum of Natural History; 
from Rio Mogy-guassfi, southeastern Brazil; sent by Dr. R von Ihermg. 

Length to base of caudal, 74 mm ; depth in this length, 4. Head, 4 3; eye in 
head, 4.3; snout, 4.3; interorbital, 3 4; maxillary, 2.6; width of body, 1 9; depth of 
pedunde, 2 3; its length, 1 8; longest dorsal ray, 1.4; longest annl ray, 2: pectoral, 
1.3; ventral, 1.9; caudal lobe, 1. 

Dorsalrays, 9; anal, 15; scales, 37 ; gill-rakers on lower limb of first arch, about 9. 

Jaws of about ^ual length; the lower slightly projecting. Maxillary about 
straight, meeting the mtermanllary at an an^e, a few small teeth on its upper portion, 

srnafler than those on interinaxillaries and naandibles. Eye placed rather high, sli^tly 
superolateral, the mterorbital moderatdy and evenly convex. Maxillary extending to 
under front of xmpil Dorsal origin equidistant from base of caudal and hind margin of 
eye. Anal origin appreciably behind dorsal axil. Pectoral reaching a little more than 
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% the distance to ventral; ventral more than one-half the distance to anal. Fins, 
including the caudal, without scales liateral line on 11 or 12 anterior scales only. 

Color in alcohol pale, opalescent, little darker above than below, a dark blotch 
above the fourth scale of the lateral hue, and thence a black streak extending back- 
ward that widens to % the diameter of eye and becomes more conspicuous posteriorly. 

There are five paratypes of about the same size (52-72 mm standard 
length). 
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EXPERIMENTS ON THE BROODING HABITS OF THE 
LIZARDS EUMECES AND OPHISAURUS 

Bt G. K. Noble and E. R Mason 

The brooding habits of Eumeces faadaius, the blue-tailed bVitiVj 
have been frequently described. Smith (1882), Biimley (1904), Dit- 
mars (1904), Strecker (1908), Allard (1909), Hurter (1911), Ruthven 
(1911), Dunn (1920), Blanchard (1922), Brady (1927), Burt (1928), 
Corrington (1929), and Elots (1930) have had brooding females under 
their observation. Ruthven, who has given one of the most complete 
accounts, remarks in regard to the female and her eggs: “As is well 
known she remams with them until they are hatched, but for what 
purpose is not evident.” Neither Ruthven nor the many other observers 
who have had brooding Eumeces before them have attempted experi- 
ments that might throw light on this purpose. No information is 
available as to the nature of the brooding re^onse or its r61e in the 
economy of the species. The brooding habit is more widespread in 
reptiles than is usually assumed, but no one has attempted to determine 
whether reptiles can recognize thdr own eggs or even distinguish them 
from eggs of closely allied forms. We have studied the brooding habits 
of a series of Eumeces fasciatus and E. laticeps with a view to securing an 
answer to these questions. We have had two brooding Ophisaurus 
ventralis available for comparison and have noted various differences 
between the brooding of these and other reptiles. 

THE EGGS OF EUMECES 

Eumeces fasciatus has been reported to lay from 2 to 15 eggs. The 
smaller clutches were laid in captivity. Ditmars (1904) found that 
females shipped to New York deposited from 2 to 4 eggs under strips of 
bark. Klots (1930) describes a female as laying 2 eggs in the container 
where it was held captive Strecker (1908) reports the findmg in the 
field of several sets, each set consisting of 8 eggs, and Hurter (1911) 
records that a female laid 8 eggs m captivity Corrington (1929) gives 
10 to 15 as the egg-number for brooding females captured in the fidd in 
South Carolina. In western Tennessee Blanchard (1922) found a female 
with 9 eggs and also two female.s, each with a lot of 10 eggs. Ruthven 
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(1911) has collected several sets of eggs in Michigan and remarks in 
regard to the species: 

“The number of eggs in the set was counted in eight instances and 
were as follows: 6, 6, 8, 8, 9, 11, 13, 14. An examination of the preg- 
nant females shows that the number in each set varies with the size 
(age?) of the female, the smaller ones having 6 to 8 eggs, the larger ones 
9 to 14." 

The other records of the eggs of E. fa&daius fall within this range. 
Smith (1882) reported 9, Allard (1909) 7, Dunn (1920) 12, Burt (1928) 
6, 9, 9, 9, 9, 10, and 11, and Netting (1930) 9. It is barely possible 
that the unusual number of 15 mentioned by Conington may represent 
the laying of two females. We rfiaJl show below that if two brooding 
females have their nests in juxtapodtion one may appropriate some of 
the eggs of the other. 

There were only 6 eggs in the dutch described by Brimley (1904). 
Some of the variation in egg-numbmr recorded above may be a conse- 
quence of abnormal conditions in captivity resultmg in a reduction of 
the number of eggs laid, but it is also possible that the authors were 
considering different species. The Eumecesfasaatus of most authors has 
recently been resolved into three species (Taylor, 1932), and we have no 
assurance that all of the authors wmie describing the same form. 

We have had ten females of Bumeces lay their eggs between damp 
fragments of decaying wood in the laboratory (Fig. 1) Three of these, 
collected in Biloxi, Mississippi, are referable to E. laticeps, while the 
others from Garnett, Anderson County, Kansas, we consider typical E. 
faadaius. The latter average less than 10 grams in total weight, while 
the former group averages more than twice os much. Two of the E. 
latic&ps laid 6 eggs and the other 7. Six of the E. faaaaius laid from 5 to 
8 eggs each. This agrees well with the egg-number reported by Bnmley 
and by Strecker. The other E. fasciatus deposited only 2 eggs os in the 
case of Klots’ captive specimen. The average number of eggs laid by our 
series of E. laticepa and E. faadatua is 6 for each species. The r^ted 
Eumeces ardhracinits has been reported to lay 8 eggs (Gloyd, 1928) and 
E. sMUonianua, 5 eggs (Woodbury, 1931). The American species of 
EuTMcea, so far as known, do not ^ow any constant differences in the 
number of eggs laid. 

Our spedmens of Eumecea were received from Kanafta fl.nd Mis* 
sissippL They laid m the laboratory earlier than the Michigan speci- 
mens described by Buthven. He wrrites: 




Fig 1 Blooding poatuies of Eumeces 

\ Eutnecen fasnaUt^ female diiRuir under the esKB ^hile encircluv them with her B 
ilumecea fasciotiu brooding fern Ue PHI ti illy assuming the S-bhaped poetuie C Eumeces latitep female 
beguminB to brood hm egtpi 
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“Females taken on June 19 were pregnant, containing large eggs 
apparently nearly ready to be laid. The first sets observed were on 
July 2, and on and after this date nests of eggs were found in numbers. 
Everything went to show that the eggs are mostly laid about the first 
of July.” 

Our data on the egg-laying of Eumecea in New York may be ex- 
pressed in tabular form : 
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48 
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Our eggs of Eumecesfasciatus measured 13 by 7 mm. when laid, and 
they increased in size until at the time of hatching they were from 19 to 
21 mm. by 12 to 12 6 mm. Brimley (1904) records the eggs of E. fasdatus 
ready to hatch as measuring 20 by 12 mm., 20 by 15 mm., and 22 by 11 
mm. Our eggs of E. laticeps measured from 16 to 18.6 mm. by 9 ttitti 
when laid. They increased in size during development imtil they at- 
tained the size at hatching of 17 to 20 mm. by 12 mm. From these data it 



1933] 


BROODING HABITS OF LIZARDS 


5 


is dear that the eggs of E. laiicepa are distinctly larger than those of E. 
jaadatua at the time of laying, but before hatching the eggs of the latter 
species have swollen to the size of the former. We endeavored to main- 
tain the eggs under identical conditions of moisture. Hence the more 
rapid increase in size of the E. faaciatua e^ would appear to be due to a 
more permeable eggshell. 

Although we are not concerned in this paper with the hatching or 
early life of these skinka, it is of mterest, m passing, to note certain 
difEerences in size between the young of the two species. It might be 
assumed that if the eggs were the same size the young at hatching would 
also be the same size. This, however, was not the case. In our series the 
eight young E. faaciatua that were measured at hatching were 23, 23, 
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Fig. 2. Hatching of Eumecea fasdaiw, July 0, 1932. 

24, 24, 24, [24, 25, and 25 mm long, respectively, from snout to vent. Their 
average length was 24 mm. The five young E. laticepa that were measured 
at hatching were 25, 25.5, 26, 27.5, and 30 mm. long from snout to vent. 
Their average length was 26.8 mm. At the time of hatching, the differ- 
ence in head- and body-length os between E. faaciatua and E. laticepa 
was slightly less than 3 mm. 

The hatching is accomplished by the sharp egg-tooth. This is 
formed of a single, elongated premaxillary tooth having its distal third 
bent forward nearly at a right angle to the tooth-base The young seldom 
remained more than a few hours near the collapsed shells (Fig. 2), but 
since their nests were frequently disturbed, it is possible that they may re- 
main together for longer perio(te in nature. One female in our series re- 
mained on the nest with young for over two days after they were hatched. 
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We supplied the young lizards with a large quantity of young larvae 
of the wax moth {Oalleria melloneUa) and assumed that the subsequent 
growth of the young skmks was normal From our present point of view 
it IS interesting to note that the young of E. laticeps grew more rapidly 
than did those of E foBciatus. This may be consi dered as further evidence 
of distinctness of the species. 

There are various differences in proportion between the young of the 
two species. This is expressed in tabular form on the opposite page. 

Aside from the differences in proportion, there is a distinct difference 
in size as between the two species The five E. fasciatus that were pre- 
served within a week after hatching average 23 nun, m head- and body- 
length If the young one that died in hatching be mduded in the series, 
the average is only 22.5 mm. A series of twelve young E. fasciatus not 
included in the above table averaged 24 mm in head- and body-length 
when approximately a month old. The young one nearly two months 
old, recorded in the table, had grown to 28 mm. in head- and body-length. 
In contrast to these measurements, the young E. laticeps on hatching is 
approximately 3 mm. longer than te E. fasaatua. At one month it is 
approximately 4 mm. longer, and at two months, 6 mm. longer. The 
growth rate of E. lahceps is obviously greater than that of E, fasciatus. 
This probably accounts for the marked difference m size between the 
adults of the two species. 

Taylor (1932) was aware of the fact that differences between the 
young of E. fasciatus and E. laticeps would probably be found on hatching. 
However, the youngest specimens available to him appeared to be older 
than he suspected. At least the measurements of our timed series would 
indicate that a specimen of E. fasciatus 26 mm in head- and body-length 
was not just hatched but actually from one to two months old. Similarly 
we would assume a 35 mm. specimen of E fasciatus was from three to 
four months old, and a 30 mm specimen of E. laticeps was about five 
weeks old. It is, of course, possible that young Eumeces grow more 
rapidly in nature than in the laboratory, but we have no information on 
this point. Since we have given the young of both species an abundance 
of food, the difference in growth rate cannot be due to differential 
feeding. 
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NATDEE OF THE BROODING RESPONSE 

Our seiies of gravid Eumecea laiiceps and of E. fasciatus were isolated 
in separate cages. The bottom of each cage was strewn with damp, de- 
caying wood, and a number of pieces of bark were laid over this. Finally 
a t.bink covering of moss was placed over the bark. Most of the females 
laid their eggs in the damp wood debris beneath the bmk, but a few did 
not avail themselves of this covering 

Once the eggs were laid, most of the females remained with them, 
even when the bark was gently lifted. At such times the female would 
be found with part of her body in contact with her eggs (Kg. IB). 
There appeared to be no definite position assumed by the brooding 
female. There were, however, three very characteristic postures. Her 
body was either curved m a semicircle around the periphery of the clutch 
of eggs, or it formed an S-shaped figure extending between them, or it 
was straight and lay either over or between the eggs. Although the 
females remained for long periods with the eggs, we were very much in- 
terested to find that they leave them voluntarily on occasions. At certain 
times of the day the females were found on top of the moss. These ob- 
servations, frequently repeated, clearly indicate that the female normally 
leaves her eggs in search of warmth or food. As we shall see later, this is 
of great importance in aiding the incubation of the eggs. 

On returning to her nest, the female invariably touched one or more 
of the eggs with her tongue or thrust her snout between them and partly 
turned over several of them. Frequently her mouth was held slightly 
open during this turning process, and on two occasions, we saw a female 
lift an egg from the ground in her mouth and gently place it in a new 
position These observations were made on partly or fully exposed 
nests. We have no information as to how long the adjusting process 
continued in a fully covered nest. Whether the nest is exposed or 
covered, the female invariably moves the eggs and brings them together 
into a compact group if they are scattered. Hence we may assume that 
this nosing and turning of the eggs proceeds the same way in both the 
covered and exposed nests. 

The brooding females not only returned to their nests any of their 
own eggs which had been scattered, but also added to their nest nearby 
eggs of other Eumeces, both laticeps and fasciatus, whether or not the 
eggs were of the same size. This reaction was tested eleven times. If 
the eggs were merely outside the nest, they were pushed in with the snout 
after being tested with the tongue. If the eggs were 4 or 5 cm. away, 
and there were more of them, they were slowly moved by the animal’s 
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wending in and out, over and under them, moving and rolling them in 
the direction of the nest, as well as by pushing with the snout. Moving a 
number of scattered eggs mto a compact group was a matter of hours, 
while merely returning a stray egg was in terms of minutes. We have one 
record of an egg^s bemg moved back to the nest a distance of 4 cm. in 
less than one minute. Three eggs in a row, spaced 5 cm. apart, were 
rolled together in forty-six minute. Smce E. fasciahLS reacted exactly 
the same toward the eggs of E. lahcepa as it did toward the eggs of its 
own species, it is dear that the brooding response is not specific but may 
be induced by the eggs of other species of the same genus. 

Ruthven (1911) noted that “th^ seemed to be a disposition on 
the part of the female to keep her set together; several times I saw 
a female leave her position and crawl about the eggs, and when she en- 
countered one which I had displaced, lick it and then nose it back to the 
others.” Our observations on exposed nests have shown that the female 
takes far greater care of the eggs than has been previously assumed. 
She not only returns stray eggs but turns over a large percentage of the 
eggs in the nest before settling down to brood them. Either the tongue or 
the snout is used to turn an egg, more frequently the latter. 

Reptiles that bury their eggs naturally do not return to roll them 
over. Hence reptiles, as a group, differ in general from birds in that they 
do not turn their eggs. In faet, Halver (1931) finds that turning the 
eggs of Laceria injures the vascular system of the embryos. This is 
obvioudy not true of Eumeces. 

The female Eumeces returns at frequent intervals to her eggs. In 
salamanders it has been shown (Noble and Evans, 1932) that females 
can find their eggs even when these axe placed m new localities. We were 
interested in testing the ability of Eumeces to find and identify her own 
eggs. Fourteen times we moved the eggs of seven females to a new locus 
in the cage, or to a place in a new cage in which the female had not been 
previously. Each time the female succeeded in finding them during the 
following night, if not before. We have several records of her finding 
them in from three to four hours. In those cases in which it was possible 
to observe the actions of the female, it was seen that she first returned to 
the old locus and mvestigated with her tongue and snout various objects 
in this place. In no case did she settle down in the old nest but invariably 
moved on until she found her own eggs in the new locus. 

It seemed possible that we might induce Eumeces to brood the eggs 
of other genera of lizards. Both E. fasdalus and E. laticeps were t^ted 
with the eggs of Ophisaums and of Scdoporus. As shown in the photo- 
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graphs, the eggs of these genera are very sumlar to those of Eumeces 
(Tig. Z). Nevertheless Eumeces re^onded toward them exactly as 
toward other foreign bodies in the nest. We performed ten experiments 
with the eggs of Sceloporus u uridulatus and five with those of Ophisaurus 
wnirahs. In four of these, the foreign eggs were placed m the female’s 
nest, and her own eggs put into a new locus m the cage, and once both 
sete were given new loci. When the nest was exposed, the females were 
seen to return, and feces indicated that they returned also to the covered 
nests. However, in no case did the female remain in her old nest with 
the foreign eggs. She was always found brooding her own eggs m their 
new locus. Twice the Eumeces eg^ were entirely removed from the cage 


f f 


iFig. 3. Eggs of Scdoporus undulatua Qeft), Eumeces kUiceps 
(center), and Ophtsnurus ventrcdts O^ht). Bumcees can diHringiiiaTi 
between these three ^gs and will brood only ^gs of her own genus 

and only the foreign eggs left. Even in the absence of available eggs of 
her own, she did not brood the other eggs, although the presence of 
feces showed that the female had investigated the nest. When her own 
eggs were returned to the nest, she brooded them. 

Eight other tests made with the Ophisaurus and Sceloporus eggs, 
three with the former and five with the latter, consisted in attempting to 
have the Eumeces add these eggs to her nest along with scattered Eumeces 
e^, which, as stated above, she invariably collected into her nest. The 
usual procedure of the female Eum&:e8 with both the Sceloporus and Ophi- 
saurus eggs was to investigate them with a single touch of the tongue 
and then to disregard them totally. Once when a rejected Ophisaurus 
efa; was forced mto an exposed nest, the Eumeces female bit the egg and 
broke the shelL 
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The question arose as to whether or not it was the odor that enabled 
the Eumeces to recognize their own eggs and reject others. Paraffin 
models of Eumeces eggs were made These placed in a nest were never 
brooded by the females, nor were they added to the nest when placed 
near at hand. They were touched by the female with her tongue and 
discarded. Secondly, shellacked Eumeces eggs were tned. Half of the 
eggs of one female, three m number, were shellacked and put into her 
nest. The female did not brood them, although she did return to the 
nest and examine and move them. The three good eggs were placed 8 
cm. from the ^eUacked eggs m the evenmg. The next morning, the 
female had collected them and was broodmg all the eggs in the nest. The 
two groups were separated and moved to new loci. The female was not 
seen to brood either group and did not move them together agam, al- 
though both had apparently been nosed and rolled. Shellacked eggs 
were tested on another female to see if she would add them to her nest. 
She always rejected them with one touch of her tongue wheresis during 
the same tests she rolled normal eggs back into the nest. It is dear from 
these experiments that Eumeces will not brood artificial eggs made of 
paraffin nor usually her own eg^ if they have been shellacked. Our 
one case of a female’s brooding shellacked eggs may be accounted for 
by the fact that the female had previously rolled them about, for they 
had collected some dirt and possibly some of the shellac had been rubbed 
off. 

The nostrils of two females were filled with stopcock grease and then 
with a combination of cotton and stopcock grease m an effort to eliminate 
the sense of smell from the finding and recognition of their eggs. Each 
time the plugs were inserted, they were removed by the animal by 
pressure from within and rubbing from without Although some grease 
probably remained adherent, the results cannot be taken as conclusive. 
It may be noted, however, that the females did not return to their nests 
during this time. 

The female Eumeces were blindfolded with adhesive tape which in 
turn was painted with “opaque” such as is used in photographic work. 
This tape eliminated the eyes as a means of locating and recognizing the 
eggs. This experiment was tried five times. Each time the female found 
and brooded her eggs, even when the eggs had bemi moved to a new 
locus. The record time for a blindfolded female’s return to her nest, 
which had not been moved, was fifteen minutes. These experiments 
showed that the eyes were not necessary for the female to locate, recog- 
nize, and brood her eggs 
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The end of the tongue above its forked tip was cut from the last 
female with unhatched eggs, who was a constant brooder. The tongue 
was cut in the mommg. The f^ale did not return to her eggs the rest 
of that day or on the next day. She did not seem disturbed but went 
about moving the tongue stump m and out in the usual manner. Previ- 
ous records indicated that, even if the animal was disturbed one day, 
she would return to the nest by the following morning. Hence the failure 
to return after removal of the tongue tip appeared to us to be significant. 
This one record is by no means final, but taken together with the way the 
tongue was used by all the Eumeces laticepa and E. fasczahis in recogniz- 
ing their own eggs and discarding artificial ones, it is evident that the 
tongue plays an important r61e in the location, identification, and turn- 
ing of the eggs. 

Although the tongue has this important r61e m brooding, it does not 
follow that the taste buds are the chief receptors of the stimulations re- 
ceived from the eggs The recent work of Kahmann (1932) following 
upon that of Baumann (1929) has clearly shown that the primary func- 
tion of the long forked tongue of snakes is to carry odorous substances to 
Jacobson’s organ. Many lizards have tongues closely approximating 
those of snakes. Some species, such as Varanus vanus, can find hidden 
food (Berg, 1913) Snakes have been known to swallow stones that had 
been used as nest eggs (Holt, 1919) . Apparently the odor of the broodmg 
bird clinging to the stones called forth the feeding responses. Since 
eliminating the nares of snakes does not prevent the normal prey- 
seekmg habits while destruction of the Jacobson’s organs does, it is 
dear that Jacobson’s organ is the primary receptor of the chemical 
sense utihzed m food-seeking. It was our intention to repeat Kahmann’s 
experiments on the brooding Eumeces, but our material was not sufficient 
to permit more than the experiments outlined above. These experi- 
ments, although few, clearly show that discrimination is accomplished 
not by the eye but by the tongue. In view of this work and Kahmann’s 
experiments with Jacobson’s organ in snakes we may conclude that 
Eumeces depends chiefly on her Jacobson’s organ in finding and identify- 
ing her eggs. 

Many lizards extend their tongues toward apparent food before 
taking it into the mouth. Kahmann’s snakes that had their Jacobson’s 
organs destroyed did not take dead prey. Apparently Jacobson’s oi^an 
has an important function in identifying food. It is also of apparent 
service to vipers that run down their prey after it has been struck by 
them and has run away to die from the effects of the poison (Baumann, 
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1929). Hence impulses commg from Jacobson’s organ a 

sustained interest m a particular object for long periods The brooding 
response also represents a sustamed interest. Responses to optic stimular 
tions usually provoke attack or retreat, but m general the interest result- 
ing from optical stimulations is less sustamed In this connection it 
may be noted that the elaboration of Jacobson’s (= vomeronasal) oi^an 
in the Salientia is correlated with the development of a more advanced 
type of forebrain in the Amphibia. Hemck (1921, p 274) remarks: 
“Though the differentiation of the vomeronasal organ peripherally was 
the initial point of departure for the fabrication of the amygdala, the 
complex, once developed, retains its individuality in the absence of the 
vomeronasal organ (alligator, man) and even of the enture olfactory 
system (dolphin).’’ Apparently Jacobson’s organ has played an im- 
portant r61e in buildmg up the more advanced t 5 T)e of brain character- 
istic of the Mammalia. It is interesting to find that two habits of rep- 
tiles requiring sustamed interest, namely, trail-foUowing and egg-brood- 
ing, appear to be directly dependent on Jacobson’s organ function. 

We have shown that Eumecea would brood not only its own eggs 
but the eggs of any other female of its own or a closely related species 
This fact IS of interest, for it may form the basis of a peculiar habit 
which is probably widespread in the geckomd hzards. N oble and Klingd 
(1932) found that AnatelligeUa, which lays only a single egg, deposited 
this in contact with others that had been laid presumably by other 
females of the same species. Mell (1929) found m the vicinity of Canton 
186 eggs of Gekko japomcua on a smgle wmdow shutter of a convent which 
had from 60 to 80 similar shutters. Many reptiles lay their eggs together 
in the most suitable sites, but it is difficult to account for the colonial 
nesting habit of the geckos mentioned above without assuming that the 
gravid females are in some way attracted by the eggs of their own species. 
Possibly it is an incipient brooding habit manifest only at the time of 
egg-la 3 dng which brings them together in this distinctive way. 

BROODING AS AN AID TO THE INCUBATION OP THE EGGS 

The female Eumecea when broodmg her eggs has more or less of 
her body in contact with them. This has induced Hurter (1911) to ask 
“whether the body heat of these so-called cold-blooded animals has any 
influence on the hatchmg of the eggs.’’ Until the present no one has 
attempted to answer the question by determining the body temperature 
of a brooding Eumecea. We have secured the records of a series of 
brooding E. faaciatus and E. laticepa by determining their rectal tanpera- 
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tures with special gas-fiUed, seven-mch mercury thermometers constructed 
by the Taylor Instrument Compani^. The bulb of the thermometers 
measured 2 mm. m diameter and 12 Tytm, in length, and consequently 
could be inserted into the cloaca without difficulty. Each thermometer 
registered to 0 2® C. The same thermometers were used to take nest 
temperatures. The nests were dampened daily and consequently were 
usually lower than room temperature. The lizards were gently held in 
thick towels while recording their rectal temperatures. This was a very 
necessary procedure because the heat of the hand quickly raised the body 
temperature of the lizard. The thermometer remained withm the cloaca 
until the mercury level had ceased to move. This usually required 
between 30 and 60 seconds. The temperature of lizards taken quietly 
from their nest averaged 0.4° C. higher than the temperature of the 
nests, in both the Eumecea laticeps and Eumeces fasciatiia, with a range 
from 0 3° C. to 0.7° C. higher “Vlhien the females strug^ed or when they 
ran from their nests before they could be taken, their temperature was 
higher, ranging from 0 9° C. to 2 3 C. more than that of the nest, with 
an average of 1.6° C. 

In cages, which were not disturbed, we repeatedly observed that 
the female would voluntarily abandon the nest to prowl about the cage. 
Especially in the late afternoon the females would leave the eggs and 
come out on top of the moss where they would be exposed to direct sun- 
hght. We captured six of these females and secured their rectal tempera- 
tures with a minimum amount of disturbance to the lizards. These 
temperatures ranged from 1.6° C. to 3 2° C. higher than that of the nest 
and averaged 2.7° C. higher (Fig. 4). One temperature reading of a 
Eumeces laticeps whUe she was out on top of the moss was 24.1° C. as 
compared with the nest temperature of 20 9° C. Fifteen minutes later 
the female was found back on the eggs, and her temperature had dropped 
to 22.6° C. 

These temperature readmgs indicate that the body temperature of 
the brooding female varies with the environment. When the female is 
out on top of the moss and bark, her temperature approaches that of the 
room, and when she is on the nest which is damp and under bark and has 
a lower temperature, the female’s temperature is lower. The temperature 
takmi fifteen minutes after return to the nest shows the rapidity with 
which the change is made from the higher to the lower temperature. 

How often the female Eumeces leaves her eggs in nature is not known. 
On returning to the nest some of her body heat must be given to the 
e^s by conduction Hence the habit of voluntarily leaving the eggs and 



1933] 


BROODING HABITS OF LIZARDS 


16 


letummg to them after a certam amount of exercise or sun-bathing 
results in supplying the eggs with a small but definite amount of heat. 

In nature the importance of the mother’s body heat in the incubation 
of the eggs probably varies greatly with the type of nesting site selected. 
In the case of eggs laid under the bark of standing stumps in river swamps 

Body Temperature of Brooding Eumeces fasciatue 
and Ophieaurue ventral is 



Fig. 4. Body temperature chart The abscissa marks indicate days on which 
readmgs were taken. 


such as Corrington (1929) described, or “in a hollow in a dead willow tree 
about fifteen feet from the ground buried in the loose, damp, rotted 
wood” (Blanchard, 1922), the body warmth of the female may aid the 
incubation considerably. On the other hand, in the case of eggs de- 
posited under bark or wood ddbris exposed to the sun for long periods, it is 
possible that the sun aids incubation more than does the mother’s 
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body temi)eratuie. Dr. F. W. Blanchard has informed us that m north- 
ern Michigan the Eumeces lay their eggs in logs exposed to the sun. 
Since the eggs are covered merely by the outer shell of the rottmg log, 
their temperature is presumably greatly influenced by the sun. In 
such situations it is possible that the female’s body temperature aids 
incubation chiefly at night or on dull days. Unfortunately, records of the 
temperature both of the logs and of Eumeces in the field are entirely 
lacking It would be interesting to compare the time required for 
development of a set of eggs guarded by a female with that of another set 
receivmg no parental care 

In nature the female lizards would have a much better opportunity 
to sun themselves than in the laboratory. Further, while moving over 
the surfaces of logs warmed m the sun, they would receive heat by con- 
duction. We found that holding quiet E. fasciaius two minutes in the 
bare hand raised the rectal temperatures on the average, 4.6° C.; 
five mmutes, 6 9° C ; ten minutes, 8.1° C. The rectal temperature of E. 
laticepa was also raised, but to a slightly less degree, because due to the 
greater size of the animal a smaller area of the body was covered by the 
hand 


THE BROODING HABIT A PROTECTION AGAINST ENEMIES 

Although many naturalists have found Eumeces brooding its eggs 
in nature, few have commented on the possible value of this habit in the 
economy of the species. Klots (1930) noted that the female E. fasciaius, 
which he discovered, made no attempt to defend the eggs when he dis- 
turbed her. This is apparently the experience of other observers who fail 
to describe a defense reaction in the brooding female. IQots’ eggs were 
finally eaten by another specimen of E. fasmatus placed in the cage with 
the female. It would appear that E. fasciaius faded to protect its eggs 
from the attacks of even small enemies. 

We have been able to confirm Blots' observation that E. fasciaius 
does not defend its eggs against man. Our experiments with Hma.ll 
enemies, however, are totally at variance with his views We find that 
both E. fasciaius and E. laticeps vigorously protect their eggs against 
small enemies including mice, lizards, and snakes. Mice, both adults and 
young, were put into the cage with brooding Eumeces, and each time the 
female bit the mouse if it approached the nest or evinced any interest in 
the eggs (Fig. 5). This was tried twdve times. Once when a mouse was 
showing interest in some Opkisaurus e^s, the female Eumeces was about 
to attack the mouse, but by touching the eggs with her tongue, she dis- 




F]{j; 5 BroodioR Eumecea lattceps defending her nest. 

A ThefenialewhileljniigflatonheroBaswatchoBBnapproQehiiurmoaaeolpeely B Stwauddenly 
■prings fomard to bite the mou&e The latter eacajw (on the left) and the fem^ MuartB tongue 

fKndeavoriTis to pick op his ccent O The OQouBe having fled from the vicinity of the ncsti tiie xem&ie 
returns to her eggs and turns them over with her snout . , ^ ..i. ^ i j i u ^ ... 

Photc^rapha made during three aiicceeeive trials during whioh the female defendea her* nett in 
eaientzaUy the manner 
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covered they wwe not hers, and, as a result, neglected the mouse and 
vented her anger on the eggs, picking one up in her mouth and retreat- 
ing some distance, shaking it as she went. 

lizards were tested on the brooding females. When the lizards re- 
mained quiet, showed no interest in the eggs, and did not approach the 
nest, the brooding female watched them, at times touched them with her 
tongue, occasionally chased them, but never bit them. When, however, 
the lizards approached the nest and eggs, she did not hesitate to bite 
them and so fri^ten them away. Other Eumecea laticeps and E. 
fasciatiis, also Leiocephalus maguae, Ameim exsid, and Lacerta lilfordii 
were used m these testa. 

A gopher turtle was put into a cage with a brooding female The 
Eumecea touched it with her tongue but did not bite it. When the 
turtle advanced into her nest, she retreated. 

A large, striped, European snake {Elaphe acalaria) was tested on a 
brooding female, but the snake merely went into the d4biis and did not 
approach the eggs. At another time several Thamnophia hutlen were 
put into a female’s cage. These smaller snakes were immediately attacked 
by the female whenever they went in the vicimty of her nest. Larger 
Thamnophts airtahs were tried with the same result. If the snakes were 
not near the nest, the female on encountering them merely touched them 
with her tongue, and then watdied them carefully. A king snake, 
Lampropdtis getulus hjoTbroohij placed with a female was bitten twice 
without hesitation, in spite of the fact that the snake was many times 
larger than she. A stiU larger snake, a black snake. Coluber constrictor ^ 
was tried on the female. She ran from the snake and hid but continued 
to watch his movements from behind some bark and moss. She made no 
attempt to approach the snake, and finally when the snake started for 
her, it had to be removed. The king snake weighed 185.6 grams, and 
its total length was 84 cm. The black snake weighed 310.3 grams and 
measured 133 cm. Whether this 125 gram and 50 cm. difference be- 
tween the snakes was the determining factor for or against an attack by 
the Eumecea female, or whether it was a matter of species cannot be 
concluded from these experiments. However, the black snake appeared 
much huger and more oveipowering than the king snake, and at the time 
of the expenment, it seemed that size was the important factor. 

]Mice, lizards, and snakes were placed in cages with E. laUcepa and E. 
faaciatus females that had not laid and with those whose eggs had all 
hatched. In all cases, the female disregarded all of these intruders, 
with the exception of the larger snakes from whom they ran when they 
met them face to face. 
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These experiments on the protection of the nests and eggs by the 
broodmg Eumeces indicate that the females under normal conditions 
ward off enemies whether they are other lizards, snakes, or rodents. 
There is a size limit, but the females attack fl.m‘Tna.] p many times larger 
than themselves. These enemies are touched by the female with her 
tongue. If the animals do not approach the nest, they are closely 
watched, but if they draw near the eggs, they are immediately bitten, 
whereupon the intruder usually makes a rapid retreat with the female in 
pursuit If given a chance within a short distance, the female frequently 
bites again. After the enemy has been driven away, the female returns 
to her nest, investigates all her eggs with her tongue, rolls them with her 
snout in the manner described above, and settles down again to brood 
them. 


THE BROODING HABITS OF OPHISAURUS VENTRALIS 

The eggs of the “glass-snake,” Ophiaaurus venircdta, have been 
reported by Ditmars (1904), Gloyd (1928), and Force (1930), but none 
of these observers have called attention to a brooding habit in this 
spedes. Apparently the brooding response is much less marked in this 
genus than in Eumeces. Pope (1929) has observed a brooding habit in 
the Chinese Ophisaurus harti. Two brooding females under his observa- 
tion took flight at a slight disturbance Since one of the nests was near a 
much-used foot path, this hzard had presumably left her charge only to 
return on many occasions. Hence we may speak of a wdl-defined brood- 
ing habit in this spedes at least. 

Two of the series of Ophisaurus verUrahs that we maintained in the 
laboratory during 1932 became gravid and were isolated in separate 
cages well provided with rotting wood and moss One laid 15 eggs on 
June 2, and the other, 13 on July 13. Since both lizards came from Biloxi, 
Mississippi, it would seem that the breeding season in any one locality 
must be extensive. The first female weighed 85.1 grams and measured 
^5 mm. from snout to vent. She had a perfect tail 489 mm. long. The 
second female, the one which laid late in the season, weighed only 65.6 
grams, but she measured 261 mm. from snout to vent. Her low weight 
was due to her short tail which had been broken and only partly regen- 
erated and which was only 216 mm. long. 

Both females brooded their eggs at intervals throughout the period 
of incubation (Fig. 6). Neither female was seen to ba^ in the sun nor 
even to expose much of herself to view during this time. We could secure 
no evidence that this species aids incubation by exercise or by sun- 
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bathing. On June 3 and July 18 the rectal temperature of the first 
female, as measured by the same thermometers utilized in the Eumeces 
work, was 24.6® C. and 25.5® C., respectively, while the nest temperature 
was 24.2® C. and 25.1® C. This female had apparently been lying 
quietly with the eggs for an extended period on both occasions, and her 
body temperature was only 0.3® C. and 0 4® C higher than that of the 
environment. 

Temperature records of the second female were comparable. On 
August 1 and August 9 the rectal temperature was 25.6® C. and 26.5® C., 



Eig. 6. Ophtsaurus ventrahs brooding. 

respectively, while the nest temperature was 25.4® C. and 26.2® C The 
female had been quiescent before the readings were taken. This may 
have been the reason why the body temperature of this female was also 
very low, only 0.2® C and 0.3° C. higher than that of the environment. 
It IS possible that in nature the brooding females are more active and raise 
their body temperatures by exercise if not by sunmng. Our observations 
on the two brooding females in the laboratory gave no evidence in support 
of this assumption. 

Ophisaurus was also found to differ from Euineces in its failure to 
defend its eggs. Ophisaurus usually coils completely around the eggs 
which are laid in a single layer and are not gathered together in a pile 
as are python’s eggs. The female may make one, one and a half, or two 
complete loops of her body about the eggs, but she makes no attempt to 
draw them together into a heap. We examined our brooding females 
frequently by gently lifting the cover of moss. If the female was dis- 
turbed, she quickly retreated into the ma ss of decayed wood or moss which 
covered the floor of the cage. We made frequent attempts to induce the 
female to defend her eggs. Mice and lizards, which immediately drew 
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forth an attack from the broodmg Eumeces, caused no such response m 
either Ophtsaurus 

It was difficult to get the Ophtaaurua to brood without a cover of 
moss. Whenever this was accomplished, tests were made. A two-thirds 
grown chocolate-brown mouse and a young mouse with haiT present but 
eyes just barely open were placed in a brooding Opkiaaurus’ cage and the 
same reaction ensued. When either mouse approached the female, she 
withdrew, either partially or completely, into a temporary burrow. On 
another occasion, a small white mouse put into the cage crossed to the 
nest and sat on the e gg s. The female saw it but made no attempt to 
chase it away. When the mouse finally walked on the head of the Ophv- 
saurus female, she withdrew into a tunnel. On another day, an adult 
white female mouse, introduced into the cage at a distant comer, ap- 
proached the eggs, touched them and retreated. This was repeated four 
times by the mouse. The Ophiaaurus saw the action but made no attempt 
to bite the intmder. She merely cowered and pulled her head a httle 
lower into the nest and moss. A female Eumecea faadaius put mto the 
cage, crossed to the nest, touched the eggs, walked on the female Ophi- 
saurus and eggs, and finally stood with two feet on the eggs and two on 
Ophisaurus for a few moments. The Eumecea then continued her move- 
ments over the nest, and the female Opkisaurua partially uncoiled and 
slowly and quietly glided away underneath the moss, thus leaving the 
eggs unprotected. Usually the female did not move very far from the 
eggs, but did not return until the disturbing objects had been removed 
and the cover of moss replaced on her nest. 

The brooding of Ophtaaurus agrees with that of Eumecea in that if 
the eggs are moved into a new place in the cage or even to a new cage, 
the female will find them and begin to brood them again. Ophiaaurua 
does not find her eggs os readily or as quickly as does Eumecea, but event- 
ually the broodmg fe reestablished. 

As the females did not return to the eggs when they were uncovered, 
we were unable to determine whether or not the eggs were touched with 
the tip of the tongue in making the identification. However, on four 
occasionB, the females assembled the eggs which had been scattered 
among the debris on the cage floor. At such times the eggs were brought 
together until most of them were in contact. Since such a feat meant 
pushing, rolling, or carrying the egp, it is highly probable that the snout 
or jaws and body were used very much as in the case of Eumecea. 

Since the life history of Ophiaaurua venfraha is only incompletely 
known, it may be of interest to report further details on the two lots of 
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eggs employed in this study. AH of the eggs laid by the first female 
tapered more at one end than at the other. To our surprise none of the 
eggs ia the second lot were as distinctly “egg-shaped” as those in the 
fibrst. Many of the eggs in the second lot were incompletely calcified at 
one or both poles. The shell over these areas was formed of a yellowish 
membrane. 

Of the 15 eggs that the first OphtsauriLS laid, 3 hatched as follows; 
July 28, July 29, and August 1. The incubation varied from 56 to 60 
days. The single one of the second lot that hatched was incubated 61 
da 3 rs. The first eggs were not measured when they were laid, but at 
hatching time they were 17 mm. by 13 mm. 

The eggs of the second female were measured weekly throughout the 
incubation period. On July 30 the 9 eggs that had then been laid were 
measured. They averaged 18.2 mm. by 10.2 mm. The measurements of 
the individual eggs on August 1 will be given in detail to show the varia- 
tion. The total 13 eggs were then available. On this date the eggs were : 


16 6 by 10 5 mm. 

16 6 by 11 mm. 

17 by 10 6 mm 
17 by 10 6 mm. 

17 5 by 10.5 mm. 
17 5 by 11 mm 
17 5 by 12 mm 


18 by 10.5 mm. 

18 by 11 mm 
18 by 12 mm 

18 5 by 10 5 mm. 

19 by 10 mm 

20 by 12 mm. 


The average of these is 17.8 by 10 9 nun. The following is a table of 
their increase in size from week to week: 


Date 

Nttmbek of 
EoG3 

NuaCBEBOF 
Day& Old 

Average 

Length 

Average 

X WnnrH 

July % 

9 

0 

18 2 mm. 

X10.2 mm. 

Aug. 1 

13 

2 

17 8 

XIO 9 

9 

10 

10 

18 8 

X13 3 

15 

10 

16 

19.3 

X14.6 

23 

10 

24 

19 7 

X14 8 

29 

10 

30 

20 0 

X14 8 

Sept. 6 

9 

38 

21 1 

X15 2 

12 

5 

U 

22 5 

X16 6 

20 

4 

52 

23 

X16.6 

26 

1 

58 

25 

X19 5 

29 

1 egg hatched 





One egg on September 20 was 28 mm. X 18.5 min. It died later. 
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A comparison of the measurements of the eggs of the second female 
at laying with those of the first female at hatching shows that most of the 
second female’s eggs were as long but not as broad at laymg as the 
others were at hatchmg With the continuous increase of these eggs the 
one that survived was at hatching much larger in both dimensions than 
those of the first female. 

The yoimg of the first female at hatchmg measured 48.5 mm., 
49 mm., and 50 mm., respectively, from snout to vent and had tails 65 mm 
long. The one young of the second female was 46 mm. long and had an 
81 mm tail. In spite of the great difference in the sme of the eggs, the 
body size did not differ relatively — except the tail-length In fact, the 
one from the larger egg was shghtly smaller than the other three. It 
follows from this and from the Eumeces work that the size of lizard eggs 
at hatching may be much more variable than the size of the young hzards 
which hatch from them 

COMPARISON WITH OTHER REPTILES 

Most hzards bury their eggs and hence would not be expected to 
brood them. A few species of LaceHa, however, have been reported to 
take an active interest in their eggs, carrying them in their mouths or 
burymg them m a new place when disturbed (Hilzheimer, 1910). Many 
geckos lay their eggs m cranmes or even m exposed situations, but as the 
eggs are provided with resistant shdls and ore frequently attached to 
vertical surfaces at a distance from the ground, they do not require the 
protection necessary for more accessible layings. The eggs of Eumeces 
and Ophisaurus resemble those of many snakes m being provided with 
membranous shells. The eggs of Eumeces are laid in damp rotting wood. 
Eumeces evaporates considerable quantities of water through its akin 
(Noble and Mason, 1932), but since the eggs are presumably in contact 
with a damp substratum they would probably secure an adequate supply 
of moisture from this source instead of from the mother’s body. At pres- 
ent we have no evidence that the eggs of Eumeces require more moisture 
than those of such snakes as Diadophis (Blanchard, 1926). Neverthe- 
less the latter are not brooded by the parent. 

The brooding habit is apparently widespread in the genera Eumeces 
and Ophisaurus. Mell (1929) lists three Asiatic ^lecies of Eumeces 
that guard their eggs. Mell states that wherever the lizards have been 
found with their eggs they endeavor to prevent the removal of their 
charges. This behavior stands in contrast to that of Eumeces fasciatus 
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and E laticeps which attacked only the smaller enemies mtroduced mto 
their cages 

The chief value of the brooding habit would appear to be protection 
from enemies. It crops up in spedes that provide their eggs with only 
superficial covering The large South American teud, Tupinambts nigro- 
punctatus, lays its eggs m termite nests and leaves them to be covered 
by the owners of the nest (Hagmann, 1906). The related T. teguixin 
deposits its eggs in decaymg vegetation, and the mother remains to guard 
them (Krieg, 1925) Many snakes provide their eggs with only super- 
ficial covermg, and it is perhaps not surprising to find that a variety of 
poisonous and harmless forms have been reported to defend them. All 
lizards that have been described as broodmg their eggs have this in 
common, they depend to a lai^e extent on their tongue m sensmg the 
world about them Genera, such as Anoha and Sceloporua, which depend 
to a greater extent upon their eyes m recognizing prey, bury their eggs or 
at least do not guard them Eumeces, like the snakes, uses its tongue to 
identify objects. When deprived of vision, Eumecea can locate its eggs 
even m a foreign situation, and, as shown above, it appears to rely 
chiefly on the tongue to make the identification 

Since we have shown in the laboratory that the female Eumeces 
voluntarily leaves the eggs and returns to them after her body has been 
heated by exercise and sun bathing, the broodmg habit of Eumeces pre- 
sumably aids the incubation of the eggs. The same is veiy probably 
true of snakes. Medsger (1919) found a clutch of Elaphe daoleta eggs 
in a cold, damp sawdust pile. Both parents sunned themselves and then 
returned to the eggs to incubate them. Medsger in one case found the 
male actually encircling the eggs and the heat of his body apparently 
aided their incubation Aledsger made no record of the temperature, 
but in a later account (1932) his description of the brooding site is very 
detailed and leaves no doubt that the body temperature of the brooding 
snake must have been markedly higher than that of the nest at the time of 
the snake’s return to the e^. Mell (1929) found that the temperature 
between the coils of a brooding Bungarus faaciatua was only 0.4° C. and 
0.6° C higher tha n that of the environment. In the case of this krait the 
body temperature of the female would be of little advantage to the 
eggs, at least at the moment her body temperature was recorded. 

It is an interesting fact that in pythons, which guard their eggs 
continuously durmg the day, the broodmg female is provided with a little 
understood mechanism for raising her body temperature. The many 
records of increased body temperature in broodmg pythons have been 
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critically reviewed by Benedict (1932) who has found an increase of 
from 3° C. to 4° C. m the body temperature of the particular female 
that he and his associates studied. In other species of reptiles that have 
been reported to leave their eggs at intervals during the day, no such 
mechanism for increasing the body temperature exists. Some of the 
latter group such as Eumeces and the pilot black-snake tend to ma kfi up 
for this deficiency by sun bathii^. 

Pythons with their long daytime brooding duties may be contrasted 
with other brooding reptiles. Not only have they developed a hi gh body 
temperature in the brooding female but they are able to lay their eggs 
in the open (W aU, 1911) . The male has no brooding duties and does not 
return to the vicinity of the eggs. This is also true of some mtermittent 
brooders such as Eumeces but apparently not true of several snakes. 
Brooding pythons seem to starve themselves more than intermittent 
brooders, but on this point the data is very mcomplete. 

Unfortunately very little is known regardmg the activities of most 
reptiles during the broodmg period. Hahn (1909) found a Heterodon 
coTitortnx coiled around her eggs in the soft earth of a cornfield. Female 
Lampropdhs tnangulum found coiled about the eggs have been assumed 
to bo incubating them (Babcock, 1929). Wall (1907) reports a Ptyas 
mucosus with its eggs among some bricks in a rubbish heap. MeU (1929) 
claims that the latter species, as weU as Ptyas korros, Natrix ptscaior, 
and N. suhmimata, guard their eg^, but leave them to search for food. 
Mell does not, however, give the detailed evidence on which this state- 
ment is based. Pope (1929) has reported another Chmese form of 
Natnx that apparently guards its eggs At least a female N. per- 
cannata was brought to hun coiled peacefully aroxmd her eggs “and 
beyond all doubt showed an interest in her eggs even though she would 
make no attempt to defend them.” 

It is a curious fact that some but not all of the egg-laying species of 
Natrix brood their eggs. The ^gs of the common European grass snake, 
N. natrix, have been frequently found without attending parents. How- 
ever, GaUwey (1932) has recently described a female as encircling her 
eggs and defending them for two weeks. Apparently withm the genus 
Natnx, as among the varieties of domestic fowl, there may be various 
degrees of “broodmess” 

Much more is known about the brooding habits of the cobras Re- 
cently a pair, species not stated, bred in the zoSlogical gardens in 
Manchester. The eggs were laid in a hollow imder some sods, and both 
parents appeared to take turns at brooding them (Jennison, 1931). The 



26 


AMERICAN MUSEUM NOVITATES 


[No. 619 


king cobra, iVcya Hannah, lays its eggs in a heap of leaves (Wasey, 1892; 
Evans, 1902; Joynson, 1917; WaU, 1924; Shaw and Shebbeare, 1931). 
The female apparently broods the eggs, although the male is said to 
remain nearby. The female Bungarusfasdaius has been found brooding 
eggs nearly ready to hatch (Evans, 1905). Smce she was thm and m 
poor condition she presumably had not left them regularly to feed In 
the case of Naja naja it is also the female that broods (Mell, 1929). 
However, Green (1905) reports that in Bungarus ceylomcua, “Both par- 
ents were curled up in the hollow (made like a duck’s nest, but not lined 
in any way, just scooped and hollowed out of earth), and under them 
were lots of eggs and little snakes.” This report, taken in conjunction 
with that of Jennison, would indicate that both parents brood the eggs. 
It would be interesting to know if the male merely returns to a favorite 
retreat or if he is actually attracted by the eggs in the manner of the 
brooding Eumecea. Medsger (1932) twice carried a pair of Elaphe 
dbsoUta a distance of approximately a hundred yards from their nest and 
found that in both cases the pair had returned withm a day or two. 
Unfortunately no other experiments have been performed with any 
species of snake to test the nature or strength of the attraction. 

In other poisonous snakes it is apparently only the female that 
broods the eggs. This appears to be the case in Trimeresurus monticola 
(Leigh, 1910; Pope, 1929), Trimeresurus rkodostoma (Smith, 1915) and 
Lachesis mutus (Mole, 1924). It is remarkable that among the sea 
snakes, which as a group are viviparous, a local race or at least a group 
of Laiicauda cohihrina should lay eggs Further, the female guards the 
eggs and snaps at intruders (Smedley, 1931) Hence the brooding habit 
characteristic of the cobras but lost in the viviparous sea snakes reappears 
in one group of these snakes that has apparently redeveloped the egg- 
laying habit. A similar reappearance or at least parallel development is 
found in the salamanders. Most species that lay their eggs on land 
brood them, unlike a large percentage of aquatic forms The habit has 
recently been analyzed in Desmognaihus fuscus As in the case of 
Eumeces the females wiU seek out and brood the eggs of any female 
(Noble and Evans, 1932). Since the tongue is not protruded during the 
search it would appear to be the olfactory and not Jacobson’s organ 
that aids the sa laman ders in making the identification This conclusion 
requires experimental verification because vision was not eliminated m 
the experiments with salamanders. 
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SUMMARY 

1. — ^The eggs of Eumeces laticepa are lai^ than those of B. faaciatus at the tune 
of la 3 ung. At the time of hatching both may have swollen to the same size. 

2. — ^The young of E. laticeps at hatehmg are larger than those of B. fasciatus, 
and th^ grow more rapidly during the following weeks. 

3. — ^Both E, fasaatiia and B. laitceps will brood eggi of other females, and one 
qieoiea will brood the ^gs of the other 

4. — ^Neither species will brood the eggs of Scdoporus undtHatus or of Ophtsanrua 
verUrdlia FarafiBn models of Eumecea eggs are rejected, and living eggs that have 
been fdiellacked are usually not attended. 

5. — A blindfolded Eumecea will find and brood even when these are placed 

in a foreign situation. 

6. — The tip of the tongue is employed in identifying the ^gs. Removing this 
part of the tongue prevents the female from findmg the eggs. 

7. — Eumecea faadatua and E. laitcepa voluntarily leave their at frequent 
mtervals to sun bathe or to seek food. 

8. — ^Their body temperature at this time in the laboratory ranges from 1.6° C. 
to3 2°C higher than that of the ^gs 

0. — ^This mcreased body temperatmre apparently aids the incubation of the ^gs 
when the female returns to brood. 

10. — ^The brooding Eumecea faacuitua and B laticepa, but not Ophiaavrua 
traUa, will attack mice, lizards and snakes of moderate size that approach their eggs. 

11. — The female Ophvtaurua ventraUa can find her when these are placed in a 

foreiga mtuation, but under laboratory conditions she does not increase their tem- 
perature in the manner of Eumecea. 

12. — The of 0. ventraha may vary greatly in their mcrease in size during 

development, and yet the young on hatching from these eggs may be nearly the same 
size 
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A STUDY OF THE GREEN PIT-VIPERS OF SOUTHEASTERN 
ASIA AND MALAYSIA, COMMONLY IDENTIFIED AS 
TRIMERESURUS GRAMINEUS (SHAW), WITH 
DESCRIPTION OF A NEW SPECIES FROM 
PENINSULAR INDIAN 

Bt Cubtord H. Pope and Sarah H. Pope 

This paper is based primarily upon the large number of pit-vipers 
in the collection of the British Museum (Natural History) and that of 
The American Museum of Natural History. Its object is to show that no 
less than five species are commonly identified as Trimeresurus gramineus 
and also to prove that these five species not only are distinct structurally 
but geographically or ecologically as weU. 

It has long been known that certain green species of Tnmeresurua 
are not readily separated from one another, and a study of the literature 
makes it evident that all but one of the forms treated here have been 
more or less understood by previous workers, but it is equally evident 
that their relationships have never been worked out or set forth by any 
one herpetologist. The species described as new below has been con- 
sistently confused with gramineus even thou^ it is not even closely 
allied to that or any other species dealt with herein. 

A study of the hemipenis of nearly every valid species of Tn- 
meresuTUs has convmced us that this genus may be divided into groups 
of allied forms having different types of hemipenes. A simple key will 
suffice to show that the six species described in this paper possess no less 
than three distinct types of structure in this organ. The distribution of 
each species is given. 


iPublicationa of the Aaatie Expeditions of The Amenoan Muaeom of Natural History. Contribo- 
tion No. 116. 
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A. — ^Hemipenia rdatlvdy abort and thick, with numeroua, well-developed qtinea. 

1 — Spines present only just distal to point of forking where th^ extend 
aoroas the entire width of organ except that part occupied by sulcus. 
(Upper Burma eastward across southern China and Tongking to 
Formosa and Hainan). T. ai^negeri. 

2. — Spines distributed from just distal to pomt of forking nearly as far as tip 
of organ but always separated from sulcus by a calyoulate area. 
(Peninsular India). . T. ocddentalu, n. sp. 

B. — ^Henupenia long and dender, enkr^ devoid of spines. 

(Upper Burma and southern China southward into the Malay Archipelago 
to Timor). T. albolabria. 

(Upper Burma southward mto the Malay Archipelago) . . T. gratnineua. 
(Southern Burma and the Malay Peninsula to the Isthmus of Era). 

T. eryOintnu. 

(Malay Peninsula south of the Isthmus of Era) . . T. pwrpureomaGidatua. 
The hemipenis at best is a difficult character because it is useless 
when females and very young examples are in question. It is, therefore, 
deemed wise to give a key based upon more usual characters even though 
such a key faila to show true relationships so well and must depend in 
part upon geographical data. 

A. — Scales smooth or with barest trace of keel on some mid-dorsal rows. 

T. ocddentalu, n. spi 

B. — Scales keeled. 

1. — ^Funst upper labial entirely separated from nasal by a suture. 

Distributed from Upper Burma eastward across southern China and 
Tongking to Formexa and Hainan. . . .T. tt^negeri. 

Distributed from Upper Burma southward into the Malay Archipelago. 

T. gramineM. 

2. — first upper labial entirdy or partly united to nasaL 

a. — ^Dorsal bead scales granular; temporals and scales adjaomit to 

posterior upper labials distiWly keeled. 
aa . — Color uniform dark brown to bladdsh, or green with 
dark blotches above; usually IQ or more rows of 
scales just before vent .T. puryurecmaeuialut. 
l>b . — ^Uniform ]i|^t green above and below; usually 17 or 
less scale rows just before vent T. eryOurunu. 

b. — ^Dorsal head scales not granular; temporals smooth or weakly 

keded; scales between tempords and posterior upper 
labialB smooth. ... T. edboUdma. 

As recently as 1927, Stejneger attempted to settle the question of 
the relationship and distribution of the Chinee species of tha pit-vipers 
considered here but he was not succ^sful because he did not realize that 
more than two forms were involved. In fact, nothing short of a close 
comparison of types with large series of the various species would have 
permitted anyone to solve a part or the whole of this difficult problem. 
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We have tried to present data that will enable others to separate 
the various species involved and, while doing so, check our conclusions. 
Further study of the literature is costly in time and of little value be- 
cause the diagnostic characters are rarely given. We have noticed many 
minor differences that will, we believe, when studied more fully, serve as 
good subspecific characters. This applies chiefly to the more widespread 
forms. The question of subspecific division is left entirely to the future 
and not even discussed here 

Before giving detailed descriptions we wish to emphasize what has 
already been indicated: i.e., the extreme difficulty of the problem m- 
volved. When we first discovered the striking differences between the 
hemipenes of stejnegeri and gramtneua, in spite of a marked siznilarity 
in external form. Dr. Malcolm Smith sug^sted that perhaps the hemi- 
penis itself is very variable. In ordw to check this point, we examined 
and tabulated data on the hemipenes of large numbers of males from 
widely separated localities and found the amount of variation to be 
very little. 

One question of general interest is raised by the present study; 
i.e., is the hemipenis more or less stable than the various external sc£de 
characters generally relied upon for the determination of species and 
even genera? Also, is it more valuable for the separation of large or 
small groups in the classification of snakes? In the genus Trimeresvrus, 
the hemipenis is excellent for the separation of the various species into 
groups, but we think it would be dangerous to generalize until more 
detailed data on this organ in other genera are available. 

The descriptions have been written to serve as a modd for future 
descriptions of all species of Tnmeremrus, not merely to enable one to 
distinguish the forms treated herein. 

We wish to thank Mr. H. W. Parker of the British Museum for the 
generous way in which he put the material under his care at our disposal. 

Trlxneresurus ocddentalis, new species 

Lachcsis gravnneus Boulbinobb, 1896, 'Cat. Snakes Bnt. Mus.,’ Ill, p. 554 
(part). 

Ttpb — ^British Museum R^;ister No 82.8.26.40; cf , not fully mature; Mud- 
malley, Wynad, southwestern India; Beddome, collector 

Ddscbxftion 07 Ttpb. — Rostral three times as broad at base as at tip and much 
broader at base than hi^. Intemasals broad, only sli^tly elongate, separated by a 
scale half the size of each intemasal, a little larger than largest adjacent head scales. 
Nasals not constricted in nuddle, undivided, not concave, completely separated from 
first upper labial on one side, two-thirds separated on other. Second upper labial 



4 AMERICAN MUSEUM NOVITATES [No. 620 

high, forming antenor border of pit Upper part of second upper labial separated 
from nasal by two small scales and some bare skm on one side, one very small scale 
and bare skin on oth^ Two scales of nearly equal length on a Ime between eye and 
nasid, antenor one fonmng upper angle of oanthus rostralis Supraoculars a little 
longer than honzontol diameter of eye, as broad as average anterior head scale and 
extending backward a httle farther than postenor margm of orbit Inner margins of 
supraoculars unbroken by sutures and separated by eight to nine head scales Inter- 
nasals separated from supraoculars by two scales, neither of which differs markedly 
in size or shape from other antenor head scales Upper head scales smooth, irregular, 
medium in size posteriorly, noticeably mcreasmg in size anterior to eyes The center 
of Ime connectmg antenor extremities of supraoculars is separated from scale between 
intemasals by two scales. Two postoculars on each side; subocular b separated from 
upper labials by one scale on each side Temporal scales smooth, not noticeably 
enlarged. Pupd vertical Eye separated from labial border by distance equal to its 
horizontal diameter and from tip of snout by a distance two and one-half times this 
diameter. Upper labials ^9. Lower labials 10-10, first pau: m contact behmd 
symphj*sial Chm shields regular, first pair shghtly enlarged Scales generally 
smooth but with bare trace of obtuse keel sometimes discernible. Antenorly, mid- 
dorsal scales are long, narrow, convex and not imbncate; while posteriorly they are 
slightly longer, three times as broad, flat and shghtly imbncate Scale rows 21-19- 
17-15; reduction by loss of 6th row occumng approximately opposite 60th, 60th, 
and29-34th ventral plates, respectively, counting forward from anal; first count 
taken one head-length behind head Ventrals 164 A nal entire. Caudals 60, divided. 
Snout to vent 230 mm Tail 99 mm. 

Hemipems moderate in length, extendmg to 8-9th caudal plate, forked opposite 
the 3d plate Sulcus bordered on either side by a broad calyculate area extending to 
tip of organ. Numerous spmes present from a pomt just distal to forking to or nearly 
to tip Many spmes well developed, the largest with free end iji mm m length. 

Color uniform green above; ydlowiah white beneath, the latter color extendmg 
on to the first row of scales antenorly, and on to the upper hp to the horizontal level 
of the lower margm of the eye. 

There are five paratypes in the British Museum as follows: 

2 cf ; Matheran, east of Bombay City; vmitrals 174 and 176, caudals 71 and 70-{- 
cf; Bramaghemes, southwestern Femnsular India; ventrals 146; caudals 55 
$ ; “Cuddapa Hills,” eastern Peninsular India, about 14“ N. lat.; ventrals 177; 
caudals 69 

9 ; Shevoroya, eastern Peninsular India, about 12° N. lat.; ventrats 171; 
caudals 68 

The scale formula is uniformly 21-19-17-15 The supraoculars are entire ex- 
cept that m one specimen each is nearly divided mto two by a suture. The mter- 
nasals are always well separated by two or three scales or else one large scale partly 
divided, while the first upper lahial is completely cut off &om the nnaa] on both sides. 
Small scales are uniformly present between the nasal and the port of the second upper 
labial forming the antenor border of the jnt. 

Discrssiox. — ^This new form may be compared to anamaUensis and 
^trigatus from Peninsular India as follows: in T. strigcdus the second 
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upper labial is distinct from the scale forming the antenor border of the 
pit, while in occidmtaUs these scales are united; moreover, stngatita 
has a comphoated blotched pattern in browns, while the new form is 
uniform green above with a trace of pattern evident in the youi^. In T. 
ammaUeTisis, an ally of the new form, the supraoculars are nearly always 
divided, the scales, including those of the temporal region, distinctly 
keeled, and the dorsum with vaaying amounts of black pigment, espe- 
cially evident on the tail where it takes the form of complete rings. In 
contrast to this, T. ocddentdia rarely (if ever) has divided supraoculars. 
Its scales are never keeled in the temporal region and only sightly so 
along the middle of the back, while, as already stated, it is almost devoid 
of pattern. 

T. occiderUalis has long been confused with gramvneus auct. which 
proves, however, to include at least four species, some of them not even 
closely alhed to one another as shown by their distinctive types of 
hemipenes. The form here described may be separated from all others 
long included with it imder gramin&ua not only by its characteristic 
hemipems but by its geographical isolation as well. 

It is significant to note that Walb (pp. 49-60) writes of “T. 
gramineus” as follows: “It is found in the Eastern Ghats, Western 
Ghats, Nilgiris and other hills in the Peninsula of India. It do^ not 
occur in the plains of India, but affects an altitude of from 1500 to 6000 
feet. East of Calcutta it occurs in the plains and bills alike." Here 
we have good evidence that occidentalia eahibits a definite habitat prefer- 
ence and that no plateau or plain form of grwninms, such as aR)olahm, 
is found m Peninsular India. Wallis “it,” following the phrase, “ East of 
Calcutta,” obviously does not refer to occidentalis. 

TrlxnereauTus ste jxu^reri Schmidt 

Tnmereaurua ttejnegeri SGHim)T, 1^25, Amer. Mus Novitates, No. 157, p. 4 
(type locality, Shaowu, Fukien, China). 

Trimeresuma yunnanenna Schbodt, loc at (type locality, Tengyueh, Yunnan, 
China). 

Trimereaurua gramneua atejnegen Stzunbgbb, 1927, Proc IT. S. Nat Mus., 
LXXli, Art. 10, p 0. 

Tnmereawrua gramneua atejnegen Fofe, 1929, Bull. Amer. Mus. Nat Hist., 
LVin,p.478. 

The type may be described in more detail as follows: 

Adult Male — A. M. N. H. No. 21054; Shaowu, N. W. Fukien, China; 
Andrews and Hdler, coUeotors. 

iWau., F 102S ‘The Poisonaua TGrrestnal Snakes of our Brituih Indian Dominions (mdudinc 
Ceylon) and How to Becognue them, with Symptoms of Snake Poisomng and Treatment.' Bombay 
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Rostral two and one-half times as broad at base as at tip and much broader at 
base than high* Intemasala indistinot, not or barely elongate; i^parated by four 
soalea about size of intemasals. Nasal not constricted in middle, not divided, not 
concave, completely separated from first upper labial on both sides; second upper 
labial hi gh, forming anterior border of pit. Upper part of second upper labial 
separated from naan.] by one medium-sized scale on one side, m contact with nasal on 
other. Two scales on a line between eye and nasal, posterior one a httle deejier and 
longer; anterior one forming upper edge of canthus rostralis, which is distmotly 
projecting. Supraoculars narrow, with sli^tiy irr^;ular inner margins and separated 
from one another by twelve head scales; one supraocular divided antenorly. Inter- 
nasals separated from supraoculara by four scales on each side, no one of which differs 
markedly in size or shaiie from other antenor head scales. Upper head soalea medium 
and fairly regular in size, not noticeably enlarged antenorly; smooth The center of 
line connecting antenor eztreimhes of supraoculars is separated from scale between 
intemasala by four to five scales Foatoculars 2-^; suboculars separated &om upper 
labials by two scales on each side Temporal scales not or only shghtly enlarged, 
smooth. Pupil subelhptical Eye separated from labial border by a distance equal 
to its horizontal diameter and from tip of snout by two and a half times this diameter. 
Upper labials 10-11. Lower labials 13-12, first pair in contact behmd sS’^physial. 
dun shielda irr^pilar, first pair enlarged. Anteriorly, mid-dorsal scales are about 
half as broad as they are posteriorly. With the exception of outer row on each side, 
scales are distmctly but obtusely keeled throughout, the keel traversing entire length 
of scale except on neck. Scale rows 21-19-17-16; reduction by loss of fifth^ row 
occurring approxunately opposite 63d, 53d^ and 46th ventral plates, respectively, 
counted forward from anal; first count takoi one head-length behmd head. VentraJs 
166. Anal entire. Caudals 62, divided. Snout to vent 577 mm Tail 111 mm 

Color uniform green above, somewhat lighter green below. A narrow, yellowish 
lateral stripe along the middle of the first scale row; this stripe stops on neck an- 
teriorly and a httle beyond voitpostenorly. Tip of tail pale reddish. Head without 
pattern or xiostooular stripe. 

The hemipenis of A. M. N. H. No. 33226 from Chungtm Hsien, northwestern 
Fukien, is short and thick, extending to 13-14th caudal plate, forked opposite 7-8th; 
spmouB basally, calyculate distally. Twelve to thirteen large spines, first five very 
large, neatly equal m size and extending across eitire width of organ; rest of spines 
gradually decreasing in fflze; numerous mmute spmes proximal to large spmes. Lips 
of sulcus devoid of spines and not prominent Ctdyces without scalloped edges 

The following specimens in the British Museum were examined: 
cf; Huatun, Fukien, China; ventralsldS; caudals 60; scales 21-21-14^ 
cf; Near Ningpo, China; ventralsl69; caudals 70; scMdes 23-21-16 

6d<; Formosa; ventrals 162, 162, 155, 158, 162; caudals 70, 68, 69> 67, 69; 
scales 21-21-15 for all five 

{f ; Mogok, Upper Burma; ventrals 169; caudals 66; scales 21-19-16 
d*; IXmalayas; ventrals 166; caudals 64; scales 21-19-16 
cf; Sikkim Himalayas; ventrals 167; caudals 68 (+?}; scales 21-19-14 (13) 
d*; Shillong, Ehasi Hills, Assam; ventrals 168; caudals 64; scales 21-21-16 

^Thfi preMTvsition of the type renders a detemunatjoa of the point at which the second reduction 
ooouzs mart difSoult It is also hard to see which row is involved 
. * ^Tounted a head-length behind head, at midbody, and Just before vent 
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Trlmfiresurua gramlneua (Shaw) 

Colitber gramneua Shaw, 1802, ‘Gen. Zool ,’ III, part 2, p. 420 (type locality, 
Vizagapatam, India; based on RusseU’s ‘Ind. Serp I, FI. rs ) 

Trimeretiunia gramineua GtraamoiB, 1864, ‘Reptiles Bnt. India,’ p. 385, figs, 
(part). 

Lacheata grarmneua BotrLEiNOBB, 18^, ‘Cat. Snakes Bnt. Mus./ Ill, p 564 
(part) 

A typical specimen of gramineus may be described m detail as 
follows: 

AntTLT Male — Bntish Museum Register No. 72.4 17 137; RT^aHi HiIIh, Assam; 
Jerdon, ooUeotor. 

Rostral nearly three times as broad at base as at tip and much broader at base 
than high. Intemasals distmot, elongate; separated by a soale one-half suse of each 
mtemasal. Nasal not constricted in middle, not divided, not concave, completely 
separated from first upper labial on both sides; second upper labial high, forming 
antenor border of pit. Upper part of second upper labial separated from nasal by two 
large scales on either side Two scales on a hne between eye and nasal, posterior one a 
Uttle deeper and longer; anterior one forming upper edge of canthus rostraUs which is 
distmotly projecting. Supraoculars narrow, with irr^ular inner margins; broken up 
posteriorly mto small scales and separated from one another by thirteen to fourteen 
head scales. Intemasals separated from supraoculars by four scales on each side, no 
one of which differs markedly m suse or shape from other anterior head scales. Upper 
head scales medium and fairly r^;ular in sise, not noticeably enlarged anteriorly; 
keeled postenorly and m temporal r^ons. The center of hne connecting antenor 
extremities of supraoculars is separated &om scale between mtemasalB by four to five 
scales. Suboculars sejiarated from upper labials by two scales on each side. Temporal 
scales not noticeably enlarged. Pupil vertical. Eye separated from labial border by 
a distance equal to its horizontal diameter and from tip of snout by a little more than 
twice this diameter. Upper labials 9-10. Lower labials 12-12; first pair in contact 
behmd symphysial Chin shields regular, first pair enlarged Antenorly, mid-dorsfd 
scales are about one-third as broad as th^ are postenorly With the excqition of 
outer row on either side, scales are distmctly but obtusely keeled throughout, keel 
traversing entire length of scale except on sides of neck. Soale rows 23-21-19-17-15; 
reduction by loss of 5th row ocoumng approximately opposite 142d, 5Sth, 50th and 
88th ventral plates, respectively, counting forward horn anal; first count taken one 
head-length behind head Ventrals 165. Anal enture Caudals 70, divided. Snout 
to vent 758 mm. Tail 167 mm 

Hemipenis long and slender, extending to 25-26th caudal plate, torked opposite 
7-8th plate. Entudy devoid of spines Calyculate from tip of organ nearly to point 
of forking. Proximal to this, longitudinally folded. Sulcus prominent throughout. 

Color uniform green above; hghter green below. First row of scales on each side 
brown with yellow tip, second row yellow below keel. The narrow bichromate lateral 
stnpe thus formed ending j'ust behind head antenorly and at vent posteriorly, in- 
completely developed on tad Tip of tail pale reddish Head without pattern or 
postooulor stripe 
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The following spedmens were examined in the British Museum: 
Darjeding, Bengal; ventrals 166, caudAlB66+; scales 21-21-15 
d*; Mergui, Tenasserim; ventrals 161; caudals 71; scales 21-21-16 
9, Scf; Frov Wellesley, Malay Peninsula; ventrals 164, 163, 161, 168; caudals 
58, 74, 75, 72; scales uniformly 23-21-15 
9, d*; Pinang, Malay Peninsula; ventrals 165, 163; caudals 61, 75; scales 
23-19-15, 21-21-15 

d* ; “Sungei, Kumbang, Korinchi,” Sumatra, 4700 ft. ; ventrals 146 ; caudals 
64; scales 21-19-15 

9, d*; “Lao Mts., Cochm-China"; ventrals 168, 164; caudals 62, 73; scales 
21-21-15, 23-21-17 

d*; SaiapiEinaBalu, Borneo; ventrals 155; caudals 74; scales 21-21-15 


Trimeresurus mrythrurus (Cantor) 

Tngonocephahu erythriirua G^intob, 1839, Froc. Zool Soc. London, p. 31 (type 
locality, Ganges Delta) 

Trtmereavrus erythrurus Quuntheb, 1864, ‘Reptiles Brit. India,* p. 386 (part). 
Lachetxa fframineus BotTLSNOEB, 1896, ‘Cat. Snakes Bnt. Mus.,’ Ill, p. 564 
(part). 


The type may be described m more detail as follows: 

IimuTOKB MaIjB. — ^B ntiab Museum Register No. 94.6.25.15; Ganges Delta; 
Cantor, collector. 


Rostral one and one-half times as broad at base as at tip and much broader than 
high. Intemasals broad, only shghtly elongate, broadly m contact, much huger tlian 
adjacent head scales Nasal not constncted m irnddOie, not divided, not concave; 
save for very short suture (on both sides) m postenor margm, muted with first upper 
labial. Second upper labial high, forming anterior border of pit Upper part of second 
upper labial shghtly separated from nasal by a minute scale on either side. Two 
scales on a Ime between eye and nasal, antenor one a little shorter, forming shghtly 
projecting upper angle of canthus rostralis. Supraoculars a httle longer tbaii han- 
aontal diameter of eye; twice as broad as average mesial head scales and extending 
backward about as far as postenor margm of orbit. Inner TnarginB of supraoculars 
unbroken by sutures and separated by thirteen to fifteen head scales Intemasals 


separated from supraoculars by f oiu: scales; first twice as big as average outenor head 
scales, others agreeing with these m size and shape. Upper head scales granular, 
modeiratdy ur^ular, small in size. The center of hna connecting antenor extremities 
<rf supraoculars is separated from mtemasals by five scales. Two postooulaxs on each 
ade; suboculars separated from upper labials by one scale on each mde Temporal 
Bcaltt distinctly but bluntly keeled, somewhat enlarged. Pupil vertical Eye separated 
&om labial border by distance equal to its vertical diameter and from tip of snout by a 
distance slightly greater than twice this diameter. Upper labials 9-10. Lower labials 
12-12, first pair m contact behmd symphysial, Chm shields regular; first two pairs 
enlarged. Mid-dorsal scales scarcely twice as wide pcMtenorly as antenorly. With 
the exception of outer row, scales are distinctly but obtusely keeled throughout, k ee l 
traversing entire length of scale except on sides of neck Scale formula^ irregular but 


'The bad condition of the tn>« mahea an exact determination iTnpn«rfhia 
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approximatdy 21-23-21-19-17-16, the reduction from 21 to 16 talring place on the 
posterior half of the body. YentralBl74. Anal entire. Caudals 67, divid^ Snout to 
vent 305 mm. Tad 73 mm. 

Color uniform green above; hghter green below Scales of first row with yellow 
center, the resulting stnpe extending from just behmd head to vent, beyond which it 
shifts to tips of subcaudals and soon disappears. Tip of tad greenish brown, incom- 
pletely banded with dark brown Upper hp hghter ^an top of head; no postocular 
stnpe 

The type is a female and the hemipenis of the largest male is immature. The 
organ, however, is long and slender, devoid of spmes and has a promment sulcus No 
further details con be ascertamed but it may safdy be concluded that the hemipenis 
IS of the same general type as that found in alboldbns, gramineua, and purpwreo- 
maciiUdua. 

The scale formula of the type bemg irr^ular and difficult to determme, that of 
the specimen from Pegu is given here Complete formula 26-23-21-19-17. Prom a 
pomt a head-length behmd the head to approximately opposite the 60th ventral 
plate, coimted forward from the vent, the scales are m twenty-five rows From this 
point reductions follow m rapid sucoeffiion untd a minimum number of 17 is reached 
near the 20 th plate 

The following specimens in the British Museum were examined: 

9 , cT; Burma; ventrala 161, 104; caudals444*,79; scales 23-23-16, 23-23-16 
9 ; Toungoo, Lower Burma; ventrals 162, caudals 52; scales 25-26-17 
9; P^, Lower Burma; ventrala 161; caudals 56; scales 26-26-17 

2 9, (f ; Rangoon, Lower Burma, ventralB 171, 165, 163; caudals, 58, 50, 66 ; 
scales 26-23-17, 26 (26)-26-17 (18), 23-23-17 
9; Moulmem, Lower Burma; V 0 itral 8 l 68 ; caudals 56; scales 21-21-15 

Trimeresurus albolahris Gray 

Trxmeremmjis dibolabns Gray, 1842, ‘Zool. Misc ,’ p 48 (type locality, Chma). 

Lachesu gramneus BouIiBWqeb, 1896, ‘Cat Snakes Brit. Mus ,’ III, p. 554 
(part). 

One of the types may be described m more detail as follows: 

Half-obown Fem.iIiSI — ^British Museum Register No 1 2 2.a; China; Reeves, 
collector 

Rostral twice as broad at base as at tip, a httle broader than high Intemasals 
broad, elongate, broadly m contact, much larger than adjacent head scales Nasal 
not constricted in middle, undivided, not concave, each nasal half separated from its 
first upper labial by two sutures. Second upper labial high, forming anterior border 
of pit. Upper part of second upper labial in contact with nasal on both ndes Two 
scales on a hne between eye and nasal, the anterior much the shorter and forming 
upper an glR of canthus rostrahs Supraoculars much longer than horizontal diameter 
of eye, as broad as largest antenor head scales, and extendmg backward as far as 
posterior marg i-n of orbit. Inner margins of supraoculars scarcely broken by sutures, 
separated by tmi to twelve scales Intemasals separated from supraoculars by three 
scales on one side, four on other, no one of which differs markedly m size or shape from 
other anterior head scales. Upper head scales smooth, irregular, scarcely increasing 
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in Bize antenorly. Center of line connectmg antenor extremities of supraoculars is 
separated from mtemasals by four scales. Two postoculars on each side Suboculars 
separated from upper labials by one scale on each side. Temporal scales smooth, 
Bcarcdy enlarged Pupil vertical Eye separated from labial border by distance 
equal to nearly twice its vertical diameter and from tip of snout by three times this 
diameter. Upper labials 10-11. Lower labials 12-13, first pair m contact behmd 
qymphysial. Chin shields r^ular, first pair somewhat enlarged. All but first two or 
three outer rows of scales obtusely keded.^ Antenorly, mid-dorsal scales about half 
as wide as postenorly. Scale rows 21-19-17-16, the reduction from 21 to 10 taking 
place somewhere postenor to 70th ventral plate countmg forward from anal Yen- 
trals 152. Anal entire. Caudals 40, divided Snout to vent approximately 435 mm. 
Tail 76 mm. 

Color uniform green above; yellowish white below. Each scale of first row with 
light center, the resulting stnpe extending from neck, where it is somewhat widened, 
to vent. On tail, it is present laterally on subcaudals, but soon disapiiears. The 
yellowish white color of belly is present on upper hp to horizontal level of lower 
margm of e3'e No postocular stnpe. Tip of tail pale reddish. 

The hemipems of the other type is very long and deader, entirely devoid of spnes, 
extendmg to 21st caudal plate, forked opposite 5-6th plate. Finely calyculate from 
tip of organ nearly to pomt of forking. lix» of sulcus promment throughout. 

The following specimens were examined m the British Museum: 

(Type) cf; China; ventralsl56; caudals 62; scales 23-21-15 

9, cT; Hongkong; ventrals 163, 159; caudals 53, 69; scales 21-21-16, 
23-21-16 

2cf; Formosa; ventrala 154, 149; caudals 65, 62; scales 21-21-16, 23-21-15 
d*; Darjeehng, Bengal; ventrals 164; caudals 64; scales 21-21-15 
9 ; Dibrugarh, Assam; ventrals 168; caudals 66; scales 23-21-15 
9; Mogok, Upper Burma; ventrals 161; caudals 53; scales 23-21-17 
cf; Tounggyi, S. Shan States, Burma; ventrals 165; caudals 65; scales 
21-21-16 

9 ; Moulmem, Lower Burma; ventrals 167; caudals 65; scales 21-21-15 
29; Siam; ventrals 164, 158; caudals 57, 40(+7); scales 20-21-15, 
21-21-16 

d*; Kontum, Annam; ventrals 166; caudals 72; scales 21-21 -16 
d*; Sumatra; ventrals 162; caudals 73; scales 21-21-15 

3 9, Sd*; Java; ventrals 159, IM, 170, 161, 166, 164; caudals 60, 54, 62, 73, 
71,76; scales 23-21-16, 21-21-16, 21-21-16, 21-21-16, 21-21- 
16, 21-21-14 

9, d*; Lombok; ventrals 162, 166; caudals 67, 74+; scales 21-21-15, 
21-21-16 

d*; Sumba; ventrals 160; caudals 72; scales ^21-15 
9; Flores; ventrals 164; caudals 57; scales 21-21-15 
d*; Ombaya, AUor; ventrala 163; caudals 71; scales 21-21-16 
9; Timor; ventrals 164; caudals 58; scales 21-21-15 
2 9 ; Kupang, Timor; ventrals 166, 166; caudals 66, 57; scales 21-21-16, 
21-21-16 

bad condition of tbu snakeposteriorly ma^cs the deteniunation of oiharaotor as trail as 
the exact scale formula extremely dimcult 
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Trixneresurus ptupureomaculatus (Gray) 

Trtgonocephalw pturpitreonuiadatus Gsat, 1884, ‘Bl. Ind. Zool.,* I, PI. TiT rv r 
(type lo^ty, Singapore). 

Lacheaia piarjntireomacvlatm Boolbnqeb, 1896, 'CSat. HnakAg Brit. Mus ,’ HE, 
p. 563 (part). 

The type may be described in. more detail as follows: 

Antn/r Fbuaui. — ^B ntish Museum R^puster No. 1.2 4.a; Singapore; Hardwicke, 
edlleotor. 

Bostral a little lees than twice ae broad at base as at tip, much broader t.bAn hi gh. 
Intemasals reduced, scarcely twice as large as adjacent h^ scales, baidy elongate; 
separated by two scales, each about size of intemasals. Nasal not constncted in 
middle, undivided, not concave, almost completely united with first upper lahia], 
there being no dividing suture in front and only the trace of one behind. Seoond upper 
labial high, forming antenor border of pit. Upper part of second upper labial 
separated from nasal by one small scale on either side. Three scales on a hna from 
Oye to nasfd, first largest, second smallest; antenor one forming upper edge of wi.nf.huB 
rostrahs which is scarcdy concave. One supraocular as long as vertical diameter of 
eye, the other eictended forward and longer than f-hia diameter; as broad as average 
antenor head scales; extending backward about to postenor mar gin of orbit. Inner 
margms of supraooulars unbroken by sutures and separated by sixteen head scales. 
Intemasals separated from supraooulars by six scales on one side and eight on the 
other, none of which differs markedly in size or shape from adjacent head scales. 
Upper head scales small, granular, uniform in size. The center of line connecting 
anterior extremities of supraooulars is separated from scales between intemasals by 
eight scedes. Three postoculars on one mde, one on the other; suboculars separated 
from upper labials by three rows of scales on either side. Head scales, including 
temporalB and those adjacent to upper labials, bluntly but distinotly keeled. Pupil 
vertical. Eye separated from labial border by twice its vertical diameter and from 
tip of snout by nearly three times its horizontal diameter. Upper labials 11—11. 
Lower labials 16-15, first pair in contact behind sympbysiaL Chin shields regular, 
first pam greatly enlarged. Mid-dorsal scales twice as broad posteriorly as anteriorly. 
With the exception of outer row, scales are distinctly but obtusely keeled throug^ut, 
keel traversing entire length of scale except on sidczi of neck. Scales in twenty-seven 
rows, one head-length belund head, m mneteen just before vent, abnormal along most 
of body.^ Ventrals 163. Anal entire. Caudals 59, divided, ^out to vent 818 mm. 
Tail 147 mm. 

Color uniform dark brown above and lighter brown beneath; lower part of first 
row of scales same color as beQy, forming a faint lateral stripe which is set off from the 
belly by the darkened tips of the ventral plates. 

The type being a female, the following description of the henupenis is based on a 
male firom the type locahty. Henupenis very long and slender, entirdy devoid of 
spines, extending to 20th subcaudal plate; forked opposite 3d plate; finely calyou- 
late from tip of organ nearly to pomt of forking. Lips of sulcus very prominent 
throughout and calyculate. 

The squamation of another example from the type locality ia described hare be- 
<canBe, as aheady stated, the type is abnormal. From a point one and onehalf head- 

^Seepage 12 for Boale formula of a normal mdividuaL 
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posterior to head, the complete formula is 27—29-27—26-23-21—19. The 
increase from 27 to 29 takes place approximately opposite 114th ventral plate counted 
forward from vent, and 29 rows are maintained until opposite 66th plate. Posterior 
to t.hiH, reductions follow one another m rapid succesdon and the miniTnuTn count of 
19 is reached about opposite 18th plate from vent. 

The following specimens m the British Museum were examined; 

9, 2 cf; Singapore; ventrals 166, 163, 163; caudals 64, 77, 76; scales 27-29- 
19, 27-25-19, 28-26-19 

Juv. 9,iuv. <?; Straits of Johore, southern Malay Peninsula; ventrals 166, 167; 

caudals 60,^; scales 27(about)-27-19, 27-26-19 
2 9 ; Pinang, Malay Peninsula; ventrals 166, 170; caudals 67, 63; 
scales 27-27-19 m both 

9 ; Puket, Peninsular Siam; ventrals 170; caudals 69; scales 
27-26-20 

9; Yumedcee, Mergui, Tenassenm; ventrals 171; caudals 68+ ; 
scales 26-26-17 

o'; Bmdinglds., Malay Peninsula; ventrals 168; caudals 60+ ; 
scales 27-27-19 

d*; ^‘India”; ventrals 161; caudals 74; scales 27-26-19 
CXlNCaiiUSIONS 

1. — The snakes commonly identified as Tnmermtnu grarmnetis represent several 
species, some of them not even closely alhed. Two of them, T. stejnegeri and T. 
dSmlaMs, have been clearly recognized as distmct forms by Mell, Stejneger, Schmidt, 
C. H. Pope, and others, while one, T. occidenialu, is described here as new, having; 
never before been recognized m prmt as a vahd form It is not even olosely allied to 
any of the qpedes treated in this paper. 

2. — In defining the qieoies and groups of species of Trimeresurua, the hemipenis 
is of great importanoe. 

3. — ^After the henaipenis, the scutellation of the head is most important, while 
that of the body is of httle significance. In the species considered m this paper, the 
following scale characters are most diagnostic* 

a) . — Shape and size of intemasals and presence or absence of scales between 

them. 

b) . — Bslation of first upper labial to nasal. 

c) . — ^Presence or absence of scales between the upper part of the second upper 

labial and the nasal. 

In the past, sufifiment weight has never been placed upon these primary charaoters. 

4. — ^Female T. gramineua and T. stejnegeri cannot be distinguished from each 
other with certainty, whflemature males are recognized at once by the form of the 
hemipenis. Immature males generally may be separated by color charaoters. The 
meaning of this external omilanty m two forms with radically different bemipenes is 
not understood but may be eorrelated with eooli^cal adaptations. Therefore, field 
studies are much needed. 

6. — ^The value of the hemipenis in the classification of wnalrpa Aallg for furtheor 
investigation as it is by no means dearly understood. 
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THE SKULL AND MANDIBLE OF CONOHYUS, A PRIMITIVE 
SUID FROM THE SIWALLK BEDS OF INDIA 

By Edwin H. Colbert 
INTRODUCTION 

Conohyua, a genus proposed by Pilgrim in 1926,^ is a suid of mid- 
Teitiaiy age, found in the Lower Siwalik beds of northern India. It is 
closely related to Hyatherium, the typical Miocene pig of Europe, from 
which genus it differs by certain aberrant specializations which will be 
described below. 

Hitherto our knowledge of Conohyua and Eyotherium has been 
based on dentitions and fragmentary skulls, and consequently it has 
been rather incomplete. A skull and a mandible of Conohyua, of which a 
detailed account wiU be given in this paper, as well as various dentitions 
— all collected by Mr. Bamum Brown in the Northern Punjab of India 
durii^ the field season of 1922 — add greatly to our knowledge as to the 
cranial anatomy of the Miocene Suidae. 

The illustrations in this paper were made by Margaret Matthew. 

Thb SkuiiL. — The akoll and mandible here described have been identified as 
Conohyua sindienM (Lydekker). 

The skull, Amer. Mus. 19616, which was ooUeoted at a point stratigraphiofdly 
1600 feet above the levd of Chinji Rest House, Punjab, and linearly one and on64iaJf 
TnilflH north of that location, was badly arushed and broken when found. The several 
fragments constituting it have been assemUed to the best of our ability, and all in all 
they go to make up a reasonably complete specimmi. This skull is of medium size, 
representing an animal somewhat comparable to the Babirussa pig in its proportions. 
It is, generally speaking, long and slender, and as might be expected of a Miocene 
suid, is distinguished by the small size of its brain case. 

When viewed from the side, the dmll is seen to have an essentially strai^t cranial 
profile, with but a slight dip or ‘‘stop” just above the orbit, a character typically 
suilline in its expression. The muzzle would seem to be relativdy slender, much as in 
PalaeochoenUf* with a sli^t preorbital depression immediately anterior to the orbit. 
The infraorbital foramen has its anterior opening above the anterior border of the 

iPilsmu, Q. B. 1926. 'ThBFoeeilSmduotXitdja.' Mem. OebL Snrr. Ind., PaL Ind., NB , VoL 
8, No 4, pTlS 

Vor compariaons yrUh PtHtuoehoanu, referenoa ia made to the figuie^hr Elhd, M. H 1880. 
'Mamixdfdns loaeOea de Sunt Oarand le Puy,* Bib. de I’Eoole dae Hant ea Etudea, Seo. dea So. Nat., 
Tome 80. Art. 1. plataa 4-10. 

AlaoaeeFearaon.H S. 1927 'On the SkoUa of Some Eadv Tertlaiy Suidae, eto Phil Trans. 
Boy. Soc. Land , SerTB, Vot 218, p. 892. (Conuna&tonFilhol’Bfisana.) 
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third premolati a position HiTmla.r to that m Palaeoehoenis, and one especially typical 
of the more primitive Suidae. That Conohyus is a specialized form is eqiecially well 
illustrated by the heavy development of the zygomatic arch In Palaeochoerus the 
arch is of normal size, relatively comparable to the arch m a female Sus, origmatmg 
above the third molar and being of fairly uniform height along the extent of its length, 
while in CoTwhyus, the zygomatic process of the maxilla has become greatly expanded, 
so that the lower border of the arch extends down below the occlusal line In con- 
junction with tbia expansion of the arch is its strong connection with the ascending 
portion of the TnaxilU The zygomatic process, instead of arising from an antero- 
postenorly short pedicle, is joined to the side of the face by a lengthened junction, 
extending from above the mid-portion of the third molar to a pomt above the third 
premolar. This connection of the arch with the vertical portion of the maxilla takes 
the form of a ndge, merging above into the preorbital depression, and below into the 
lower border of the arch, and terminating abruptly m front as a knob-hke protuber- 
ance. Smce the arch is extended downwardly, there is a long narrow pocket or furrow 
beneath this connection with the maxilla, which must have furnished room for a strong 
buccinator muscle. The lower border of the zygomatic arch reaches its lowest exten- 
sion opposite the pterygoids, and from thence rises rapidly to the level of the glenoid 
The orbit is relativdy small, as m other pigs, and is but partially closed behind 
by the postorbital processes of the maxilla and of the frontal There is a small 
lacrymal bursa m the usual place, on the front border of the orbit 

The bram case, being small, become very narrow opposite the post-g^enoid 
border, and this has necessitated the development of large sagittal and lambdoidal 
crests for the attachments of the temporal muscles. Such a character is typical of 
many pnmitiva mammals, and m Conohyus is a direct inheritance from PcUaeochoenu. 
The supraoccipital and the adjacent bones extend far back and overhang the condyles. 
The glenoids are fairly well raised above the oodusal line, being placed about as m 
the modem Sus It might be well to say, m passing, that this normal position of the 
glenoids is the factor causing the expamled zygomatic arch to extend below the 
ocdusai hne. In Phaeochoerus, for instance, the arch is deeply expanded, but due to 
the hmght of the glenoid the lower border of the arch is raised to quite a distance 
above the occlusal Ime. 

At this point we may consider bnefly the question of preorbital and 
postorbital lengths. As was shown by Osborn^ and Gregory, the primi- 
tive penssodactyls are characterized by the close equahty between the 
length of the face m front of the anterior border of the orbit, and the 
length of the cranium behind that same point. From such primitive 
forms, various lines of evolution followed separate trends, m some of 
which, such as the horses, the face increased greatly in length, while in 
others, like the titanotheres, it became extremely short. Turning now 
to the Suidae, we see that the primitive members of the family are marked 
by the approxunate equality of preorbital and postorbital lengths, while 
among the advanced forms the tendency is for the face to become m- 


’Oibonii H. F. 1929. ‘The Titanotheres of A ncient Wy nTning , nakota Ndxraeka.’ 
Geol Surv , Monograph 65, Ft. 2, pp 820-884 (With the oo^eration of W K. Gregoiy.) 


U. S. 
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creasingly long. Thus, in the skull of Palaeochoerus (as measured from 
FilhorB figure) the preorbital length is to the postorbital length as 110 
is to 100, a fact that ai^es strongly m favor of the consideration that 
Palaeochoerus is dose to the ancestor of all of the Suidae. Conohyus 
shows a slight advance m the increase of facial length as compared to 
cranial length, the ratio here being about 133 to 100. In the later suids 
the increase becomes greatly accentuated, reachmg a ratio of 220 to 100 
in the modem Sus. Phacochoerus, a relatively recent offshoot from the 
Sus line, is extremely specialized in that the face is four and a half times 
as long as the postorbital length. 

These figures are inserted to show that Conohyus is but little ad- 
vanced beyond the primitive Palaeochoerus type as to the ratio between 
facial and postorbital lengths. Thus it becomes apparent that most of 
the specializations of the suid skull which are closely associated with the 
lengthening of the face, have occurred in post-Miocene time. 

The striking feature of the skull, as seen from the top, is the con- 
stricted brain case, which in Conohyus seems to show httle if any advance 
in relative size over the brain case of Palaeochoerus, As a corollary to 
the unexpanded cranium, the zygomatic arches at their posterior limits 
stand out prominently from the skuU, and from their posterior borders 
the occiput extends far back, being constricted at its proximal boundary, 
and flaring somewhat at the lambdoidal crest. 

The palate is largely destroyed, being preserved only along the 
lingual edges of the cheek teeth. Suffice it to say that the posterior 
narial opening is just behind a line joining the postenor edges of the 
talons of the third molars. The pterygoids would seem to be moderately 
heavy, as would be necessary for the attachment of strong pterygoid 
muscles. 

The basicranium is only partially preserved, but enough remains to 
give us a glimpse of certain of the anatomical features. As was pointed 
out above, the malars project widely at their postenor borders. This is 
an attribute of the wide glenoids, which mdicate a mandibular attach- 
ment of considerable strength. In shape, the glenoids are like those of 
Palojeochoerus, with low borders along their sides, and with but shghtly 
elevated postglenoid borders. The feeble development of the post- 
^enoid border is a suid character, correlated with a rather free move- 
ment of the lower jaw during mastication. The bulla shows a precocious 
development towards the form typical of recent suids. It is very long 
and narrow (due to crushing the true width cannot be exactly 
determined) and it projects down to a distance almost equal to its 
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1pngt.li. This is a shape intermediate between the primitive bulla, which 
would be small and more or less globular, and that of the modem suids, 
in which the bulla is considerably deeper than it is long. The postenor 
half of the inner side of the buUa is jomed to the basioccipital, and from 
this latter element a peculiar protuberance projects down on the inner 
side of the buUa. This connection between the buUa and the basioccipital 
causes the foramen lacerum medius to be quite separate from the foramen 
lacerum postenus. As m the modem suids, the foramen lacerum medius 
is confluent with the foramen ovale. The external auditory meatus is 
enclosed within a long tube, which runs along the back side of the glenoid, 
and its opening is directed backward and upward. 

The paroccipital process is closely appressed to the postenor edge of 
the buUa, and naturally the stylomastoid foramen occupies a position 
intermediate between these structures Only the proximal ends of the 
paroccipital processes are preserved, but it is presumed that they are 
relatively long, as is usual among the Smdae. Filhol has shown mod- 
erately long paroccipitals on Palaeochoerua, and naturally in connection 
with rather strong pterygoids, servmg for the attachment of heavy 
internal pterygoid muscles, it would be expected that m the genus under 
discufflion the paroccipitals would be well developed, in order to afford 
attachments for strong digastric muscles. Thus Conohyus shows its 
typically suiUine afiSmties m the apparent strength of its masticatory 
muscles. 

Thb MiimiBiiB. — ^The maadible, Amg. Mub. 10739, comes from the lowg por- 
tion of the middle Siwalik beds, at a location four and one-half miles west of Hasnot, 
northern Punjab Although coming from an horizon somewhat above that of the skull, 
the jaw IB nevertheless of the same sxiecies, and so nearly identical are the lowg molars, 
as compared to the corresponding teeth in the skull, that the two specimens, for the 
sake of comparative study, may be considered togethg The mandible is relatively 
heavy, with a deep ramus, and with a broad ascending ramus and a fairly wide 
condyle. The symphysis is very strong and short, and it mdicates a wide spread of 
the rami at the condyles The anterior opemng of the mental foramen is situated 
below the anterior bordg of the second premolar. 

DENTmoN. — ^The teeth of Conohyus midxense have been described by Lydekkei4 
andPilgnm,^ so it seems unnecessary to go mto great detail on this subject, llie speci- 
mens in the American Museum collection do, howevg, give a few additional points 
which were not seen m the anginal and more fragmentary material. 

As has been demonstrated by Pilgrim, 1926, the genus Cmohyua is 
distinguished by the enlargement of its second and third premolars, 

ilordekker, R 1884 ‘Sivalik and Narbada BusodontSiuna.' Pal Indioa. X, VoL 3. Pt 2. p 95, 
plate 13, fits. 6-10. 

Q IS 1926 'The FoesQ SuidEc of Indift ' !Nleixi Geol Suxv Ind*i Pal N S ■ 

ToL8,No 4, p. 12, Plate 2, figs 1-6. 
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this being a specialized character setting the Indian form apart from the 
typical European Miocene Hyothenum The material at hand bears out 
the validity of Pilgrim’s mterpretation. In the upper dentition the teeth 
are all set closely together, there being but a slight diastema between the 
first and second premolars and another very short gap in front of the 
canine. The canine turns strongly outward. In both upper and lower 
jaws the incisors are crowded and immediately precede the canines, 
showing that there was no lengthenmg of the snout as in later pigs. 

The first and second premolars above and below are very narrow 
teeth, each consisting of a central cusp, with a ridge running anteriorly 
and another posteriorly from it. The teeth posterior to the second pre- 
molais are as Pilgrim described them. His description may be summed 
up as follows. The third upper premolar consists of a large cone with a 
well developed but low cusp on the postero-intemal comer of the tooth, 
and an anterior cusp. The fourth premolar is considerably wider thaT> 
it is long, and when worn the outer and inner portions of the tooth be- 
come confluent. In the lower jaw the third and fourth premolars are 
single cones, the latter with an elevated posterior ridge. The first and 
second upper molars are four-cusped, with slight anterior and posterior 
cingula, while the third molar has in addition to the four cusps, a short 
talon, separated from the body of the tooth by a sin^e median cusp. 
The first two lower molars are quadncuspid, and the last molar has, in 
addition to the talonid, two median conules. 


Table or Meabtjbeuents 


Sktjuj 


Length, occ oond. to dp of premaxina 


(approxiinate) 

277 mm. 

Width, at glenoids 

123 

Freorbital length 

164 

Postorbital length (to condyles) 

123 

Ratio Preorbital : Postorbital :: 133 : 100 


Vertical diameter of orbit 

37 

Width across occ. condyles 

40 

Over all length (back of ooaput-premaxilla) 

317 

MAimmLB 


Length, condyle to anterior border of first 


premolar 

182 mm. 

Depth of ramus below first molar 

45 

Hei^t of condyle above occlusal Ime 

54 



AM 19739 
AM 193 86 



Fig. ^—Conohyiia rindimse (Lydekkec). Amer. Mub No. 19730. Mandible, 
with the third and fourth prenoiolars and the first molar drawn in from Amer. Mus. No. 
19386. Crown view above, and mde view bdow. One-half natural size. 
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Upfbr DsiNinTioN, Amer. Mufi 19616 

Anteroposterior Transverse 


estimated from alveolus 


10 mm. 

6 mm. 

j8 ff a « 


7 

4 

^ it ti ti 


17 

13 

pi 


13 

6 

p* 


17 

7 

p» 


16 

16.3 

p* 


11.6 

17.6 

M* 


12.8 

16.6 

M* 


18 

18 

M» 


20 

17 

Premolar length 

60 mm. 



Molar length 

62 



Batio 116 : 100 
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Anteroposterior 

Transverse 

C 


16 mm. 

7 6 nun. 

Pi 


11 

4 

Pa 


17 

7.6 

Ps (From A M. 19886) 


18 

14 

P4 


16 

16 

Ml » 


14 

11.7 

M, 


18 

16 

M, 


26 

14.7 

Length of premolar series 

65 mm. 



Length of molar series 

68 
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BRAINCASTS OF PHENACODUS, NOTOSTYLOPS, AND 
RHYPHODON^ 

By George Gaylord Simpson 

The bram is the most important sin gift mammalian organ, and 
knowledge of any extinct group must be considered very madequate until 
it includes some data on the endocranial anatomy. The mterest and 
value of endocranial casts are generally recognized, but their study and 
description have perforce been rather unsystematic and have not often 
been correlated with the general course of morphological and phylogenetic 
mvestigations. Fossil braincasts are relatively rare and must inevitably 
be even less common than good skulls and incomparably more rare than 
good dentitions The recent comprehensive and invaluable review by 
Edinger (1929) serves not only as a basis for contmumg and systematiz- 
ing research on braincasts but also as an mdication of the more serious 
gaps m present knowledge. 

One of the most important of these gaps concerns the native 
South Amencan ungulates In spite of voluminous osteological and 
dental studies by Ameghmo, Scott, Sinclair, and many others, almost 
nothing has been known of the brain in these groups. Gervais (1872) 
gave a cursory description and one figure each of the braincasts of two 
Pleistocene genera, Typotherium and Toxodon, and I (1932) have briefly 
discussed very poor natural casts of the Eocene Notostylops and OZd- 
fieldthomasia No thing has been published on braincasts of other 
groups; in particular, nothing has been known m this respect of any 
member of the abundant and important Order Litoptema 

It is now possible to describe and illustrate good braincasts of typical 
members of four major groups of fSouth American ungulates. The Noto- 
stylopidae, commonly referred to the Entelonychia but not typical of 
that suborder, are represented by Notostylopn, the homalodontotheres, 
or typical entelonychians, by Rhyphodon, the Typotheria by Hegeto- 
thenum and Protypotherium, and the Litoptema by Proterotherium. The 
specimens of the first two genera were collected by the Scarritt Pata- 
gonian Expedition. Those of the last three were collected by Bamum 
Brown in 1899 and were described in the Princeton reports, but brain- 

iPubhcatioiiB of the Soamtt PataconiBn Expedition, No 10 
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caPt«» were not previouely made and are now prepared and studied as 
part of the research program of the Scamtt Expedition. 

In the present paper the braincasts of Notostylopb and Bhyphodon 
will be described, and as a basis for the study of ungulate braincasts m 
general, the already fairly well known cast of Phenacodua is redescribed 
and more thoroughly illustrated In a second paper, to follow imme- 
diately, the other South American bramcasts are described and the 
general results given. 

It is assumed that the usual conventions of braincast description 
are accepted. A paleontological braincast, of course, is not a cast of the 
bram but a mold of the endocranial cavity In some points it closely 
approximates the bram but m others may differ widely. The degree and 
nature of this relationship are generally understood and need not be 
discussed here. Edmger has admirably summed them up m her 
comprehensive work 

The casts described in this and the foUowmg paper are all artificial, 
and except for that of Phenacodua^ made for Cope fifty years ago, were 
skilfully prepared by Otto Falkenbach. Flexible ^ue molds were taken 
from the cleaned cranial cavities, and these were reproduced in plaster 
for study and preservation. The drawmgs are by Mildred Clemans. 
These are diagrammatic to the extent that one side has been used to 
supplement the other and that artifacts or postmortem mjuries are 
ignored so far as safely possible. Such semidiagrammatic drawmgs more 
(dearly and accurately represent the original structure than would purely 
objective reproductions of the casts with all their inevitable accidental 
imperfections 


Phenacodua 

The braincast of Phenacodua is of exceptional importance because 
of its generalized imgulate character. More nearly than any other yet 
known, it seems to represent the ancestral condition for ungulates in 
general, as is attested not only by its own structure but also the 
broadly proto-ungulate character of the dental and osteological anatomy 
of this genus. Although in general archetypal, Phenacodua is not, of 
course, really and literally an ancestral ungulate, and the braincast, as 
weU as other features, shows some diagnostic characters of a natural 
group Condylarthra. These are in part due to the relatively late reten- 
tion of primitive characters, but in part, and to an extent difficult to 
define at present, they are more particular and characteristic. 

The cast here described is an artificial cast of Phenacodua prmaevuaf 
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Amer. Mus. No 4369, and the identical Bpecimen has already been 
described and figured by Cope (1884), Edinger (1929) and Tilney (1931), 
In spite of this extensive previous work, the cast is still capable of yield- 
ing new facts, especially as full advantage has not previously been taken 
of the possibihty of comparing the cast with the skull from which it came. 
It may also be useful to gather together all the available data on this 
crucial form. Cope’s description was somewhat cursory and he left 
many essential features unidentified. Mias Edmger based her work on 
Cope, nevertheless makii^s some new observations, but falling shghtly 
into error through lack of the ongmal specimen, Tilney was concerned 
chiefly with the broader features of the cast and did not consider all its 
details, 

DorsaUy the oast is veiy clearly divisible into its three main parts, 
olfactory bulbs, cerebral hemisphere, and cerebellum, which are arranged 
senaUy. The ratio of their lengths is about 2:4:3, The total length 
(excluding the medulla) is about 70 mm,, and the length of the skuU was 
about 237 mm,, giving an mdex^ of 30. Flexure is very slight: a hne 
continuing the central axis of the medulla oblongata would emerge at the 
dorsal surface only at the anterior end of the cerebral hemispheres, and 
one continuing the lower contour of the medulla would emerge at the 
anterior tips of the olfactory bulbs. Except, probably, for part of the 
midbrain, none of the dorsal surface has been covered by the expanding 
neopallium. 

The rhinencephfllon is very strongly developed, both in bulk and in 
area constituting well over half of the forebrain. The olfactory bulbs are 
large and well separated from each other by a median antenor notcL 
They are divergent, thickened at the anterior end, slightly compressed 
dorsoventrally, and attached to the cerebrum by short heavy peduncles. 
As noted by Tilney, obliquely transverse crests on the dorsal surface 
mark the limits of the fibers of the olfactory nerves. Flattened surfaces 
facing antero-ventro-laterally lay against the cribriform plate. VentraUy 
a deep triangular fossa, open anteriorly but sharply bounded posteriorly, 
separates opposite peduncles and the anterior halves of the olfactory 
tubercles. The latter are distinctly visible as a pair of rather gentle, 
nearly circular swellings. 

The pyriform lobM are even larger than the olfactory bulbs and are 
visible in dorsal view at the posterolateral parts of the cerebrum, where 
they form the greatest transverse expansion of the brain. 


iBnun length XlOO 
Skoll length 
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Even the neopaUnun is distinctly narrower anteriorly tha-n pos- 
teriorly, but less so than the cerebrum as a whole, due to the strong pos- 
terolateral extension of the pyriform lobes. The longitudinal scissure is of 
remarkable depth and breadth, without distinct si gns of tho vascular 
sinuB, giving so peculiar an aspect that I suspect it of being in part 
artificial.^ 

CJope described four convolutions, or gyri, of the cerebrum, stating 
(1884, p. 441) that “there are three on each side above the sylvian con- 
volution [sulcus?], and a fourth extends from the i^lvian upwards and 
posteriorly below the posterior part of the third or external convolution 
. . . the internal and external convolutions unite anteriorly, passing 
round the extremity of the median convolution.” Tilney (1931, pp. 
455-458) sees doubtful evidence of a single secondary sulcus, the sulcus 
lateralis, and tentatively considers the hemispheres to have a lateral [or 
marginal], a suprarsylvian, and an ectosylvian convolution. The inter- 
pretation must be in part subjective, for the surface is vaguely irregular 
without a definite, indubitable pattern. The presence of a sulcus lateralis 
may be taken as highly probable, and of another sulcus, perhaps a 
suprasylvian, as possible. The fourth convolution of Cope seems to he 
below the rhinal fissure as tentatively recognized by Tilney and by 
me, and is probably only accidentelly (and certainly only very vaguely) 
separable from the pyriform lobe. 

The rhinal fissure seems fairly well defined on the right side, but is 
very doubtfully recognizable on tiie left. The fossa sylvii forms a 
distinct emargmation, anterior to the middle of the hemispheres, but is 
not definitely bounded. It does not appear to be continued into a sulcus. 

The fossa hypophyseos was not marked, there beii^ in this region 
only a broad and gentle convexity. Edinger was misled by the shading 
of Cope’s figure and identified as the hypophysis a light median spot 
which, in fact, represents not a projection on the cost but a sharp depres- 
sion posterior to the hypophysis, tibat is, the depression caused by the 
posterior dinoid process^. 

Cope noted the probability that the corpora quadrigemina were 
exposed in the prominent space between the cerebrum and cerebellum, 
but as is almost always true of braincasts, they have left no impression 
on the bone. 

The large cerebellum has well distinguished vermis and hemi- 
spheres. The vermis is sharply divided into a large, oval, gently convex 


iThe ooneBponding bone euif&ce u now vuible only obsoure^i ee it has been ao firmly indoded in 
the ekuU reoonBcniction ^at braincase oould not again be laid open withont eeiiona damage. 
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antenor lobe and a sharp, conical posterior lobe. On the occipital face 
is at least one more vague transverse fissure or sulcus. The upper sur- 
face of each hemisphere is an irregular plate slopmg forward, and ending 
posteriorly at a fairly sharp angulation between it and the occipital 
surface. Anterolaterally it is produced into a descendmg process, elon- 
gate anteropostenorly, lodged in the petrosal, nominally a flocculus.^ 
From the posteroexternal angle of the hemisphere another process 
descends steeply, inchned shghtly backward, along the posterior edge of 
the petrosal fossa, ending at the posterior lacerate foramen. 

The pons is mdicated by a gentle convexity beneath the antenor 
part of the cerebellum The medulla oblongata is nearly smooth and 
has no surface features of interest 

The nerve exits are all well shown either on the cast or on the 
original skull The area of origin of the olfactory fila has already been 
described The optic chiasma forms a small swelhng on the midhne 
postenor to the olfactory tubercle. 

The two optic nerves have distmct but small exits about 4 mm. 
apart. Along ihe medial side of the basal aspect of each pyriform lobe, 
a large ridge, filling of a groove and canal, curves forward and slightly 
inward, endicg m a free projection (filling of a foramen) at the antenor 
end of the lobe, separated by about 12 mm. from its opposite homologue. 
These are the courses of III, IV, Vi^, and VI, leadmg to the anterior 
lacerate foramen. On the postenor ventral surface of each pyriform 
lobe, external to the beginning of the large passage just mentioned, is a 
much smaller, circular, nearly vertical stalk, representing Vs. The 
internal auditoiy meatus (VII and VIII) does not show on the cast, 
but can be recognized m the skull, m the midst of the petrosal (petrosal 
fossa of the cast) beneath the anterior part of the flocculus. The pos- 
terior lacerate foramen (IX, X, XI, and vMsels) is large and at the 
postero-inferior an^e of the cerebellum. The condylar foramen (XII), 
not visible on the cast but dear on the skull, is single and lies at about the 
middle of the medulla slightly ventral to its most lateral part. 

There are only two pairs of impressions definitely and exdusively 
of vascular origin. On the ventral surface near the junction of fore- and 
hindbrains, or ventrolaterally between the petrosal fossa and the pyri- 
form lobe, on each side, a large canal begins and curves inward and 
forward to merge with the convexity of the infundibular region. These 

lAjinmortbr aincartB, the eurface detaP is insnfflciently impreseed on the bone for detennination of 
tin ptreoiBe min o r stnuotiire end eonrdlTcbonst end henoe tne ccaot honudogiee must remain doubtfuL 
It ia neceeury to use a eomewhat more Toaue and general namenolatnre that now anpbed to the 
deteu of recent csrebella. Tliia part lodgea In tha pefatml, for <n«fnTinf L h«ji nmmlly timy wwJI 

be called tha "aocculna," althon^ it is not stnotly or eoclnsivi^ a true nooculua in every ease. 
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impressions doubtless represent the entocarotids ».nd are lai^ and promi- 
Dent. Another and much smaller vaacular canal is indicated on the 
medulla, dorso-posterior to the exit of XII^ Those of the two sides are 
not quite symmetrical. 

In rA3um4, the outstanding features of this braincast are: 

1. Great length relative to width, the width being contained in the 
length (exclusive of the medulla) 1.57 times. 

2 Full dorsal exposure of olfactory lobes and cerebellum and 
probable partial exposure of corpora quadrigemina. 

3. Large relative size of olfactory bulbs and cerebellum, the dorsal 
lengths of the bulbs, cerebral hemispheres, and cerebellum bemg m 
about the ratio 2:4:3. 

4. Nearly serial arrangement of the principal parts. 

6. Relatively strong development of the whole rhinencephalon 
and small neopaUium 

6. Sightly gyrencephahc cerebrum. 

7 Cerebral hemispheres as a whole strongly pynform or triangular 
in outlme, with the greatest width posterior. 

The prmcipal dimensions are: 


Length of skull (slightly restored) . . ... 

...ca.237 

mm. 

Total oblique dorsal length of braincast, including 



medulla oblongata. 

82.{ 

mm. 

Length between verticals, exclusive of medulla. . . . 

70 

mm. 

Length of olfactory bulbs 

15 

nun. 

Width across olfactory bulbs . .... 

30 

znzn. 

Length of cerebral hemispheres 

30 

mm. 

Width across cerebral hemispheres (pynform lobes) 

.. . 44.( 

mm 

Length of cerebellum (vermis). ... 

. ... 24 

mm 

Width of cerebellum (floccuh) 

36.t 

1 mm. 

Minimum width of medulla. . 

19 

mm. 


Notostylops 

1 have elsewhere (Simpson 1932) described a partial natural brain- 
cast of Notostylops. The natural oast (Museo Nacional, Buenos Aires, 
No. 10506) had the cerebellum very poorly preserved and did not reveal 
the ventral surface or any nerve exits, and the present specimen is there- 
fore much more satisfactory, although also imperfect m some details. 
The two specimens differ somewhat, most obviously in the greater 
post-cerebral length of the present cast. In this respect I beheve it to 

*Cope (1884, p 437) waa doubileaa rafertuig to this tdien ha said, “the F eandjjUnimtm enten the 
fonunoi rnmmym iit <Jn> TtitiMln of Its ig jitnan. . . " Tlda is not the anterior oondylar* 

foramen, nr njpnrinniinl which does not show on the cast (althouch piaaervcd on tiu sknll) 
and has not previonaly been identified. 
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be more primitive and perhaps more typical of the whole genus, although 
perhaps a httle exaggerated. The causes of this disagreement are 
probably four-fold: (1) the species are different, the present east being 
from a species evidently more primitive in characters other t-huTi the 
braincast, (2) the mdividuals are of different ages, the Buenos Aires 
specimen older at time of death, (3) the preservation and mode of preparsr 
tion is different and both are somewhat crushed, in different ways, and 
(4) in details such as size and danty of vascular impressions, etc., there 
was doubtless leirge mdividual variation 

This specimen is an artificial endooranial cast of a skull of Noto- 
stylopSf Amer. Mus. No. 28614, found by me in Ca£iad6n Vaca, Chubut, 
Argentina. It is somewhat crushed dorso-ventrally, most of the left 
side is lacking, and it was not possible to free the olfactory bulbs, which 
were very difficult to reach with tools and were filled with barite crystals. 
Yet all tihe essential characters posterior to the olfactory bulbs are well 
shown. 

The estimated total length of the skuU is 115 mm., and of the brain, 
exclusive of medulla, 55 mm., giving an mdex of 48. Even apart from 
the influence of bram structure, this larger mdex does not necessarily 
indicate a larger effective brain capacity than m Phenacodus. Phena- 
codu8 primaeoiLS is twice as large in linear dimensions, and larger animals 
have relatively smaller brains, other things being equal, and it also has 
an elongate snout, tending to give low index, while that of Notostylops 
IB abbreviated, tendmg to give a high mdex. The effective brain size, if a 
name may be applied to a factor so elusive and so impossible to separate 
from other and even more important factors of brain development, was 
probably about the same m the two animals. 

The serial arrangement is about as in Phenacodus and the flexure is, 
if anythmg, slightly less. Olfactory bulbs and cerebellum are as fully 
exposed, and the midbrain apparently even more so. The ratio of ol- 
factory bulbs, cerebrum, and cerebellum was about 2:4:2, the difference 
from the 2:4:3 of Phenacodus being due to the large dorsal gap between 
cerebrum and cerebellum, part of which doubtless belongs to the cere- 
bellum although not mcluded in iis measurement. 

The rhinencephalon is very stron^y developed, as in Phenacodus. 
In the Buenos Aires specimen, and also in this as far as can be judged 
from the skuU, the olfactory bulbs are comparable to Phenacodus in 
bulk, but longer, narrower, less divei^mit, and with more slender 
peduncles. The olfactory tubercles are rdativdy even larger and more 
definite than in Phenacodus. The pynform lobes are equally large and 
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prominent, but this is due rather to their expansion vertically and pos- 
tenorly than to their dorsal exposure, or lateral expansion, for in dorsal 
view they are more hmited than in Phenacodus, and chiefly postero- 
lateral and posterior rather than deflnitely lateral to the neopallium 
The neopallium is even more distinctly triangular than m Phena- 
codua, with the anterior end much narrower than the posterior. The 
longitudinal scissure is well defined, but not so abnormally developed as 
in PhencuioduSf and a vague trace of the venous sinus, at its posterior 
division pomt, is visible. The nearly straight and horizontal rhinal fissure 
is distinctly recognizable The region of the fossa sylvii is a large 
ventrolateral depression, and from it a broad, short fissure extends 
upward and backward. Still more posteriorly, on the posterior part of 
the neopallium, is a broad and vague depression or sulcus apparently 
running forward and mward to or toward the upper end of the fissura 
sylvn, but the details are not impressed on the bone with sufficient 
defimtion to determine their exact relationships. On the present speci- 
men there is very vaguely visible but on the Buenos Aires specimen quite 
distinctly developed, a simple, sagittal sulcus lateralis The neopallium 
thus has two longitudmal dorsal gyn, maigmal and suprasylvian, and 
distinct frontal and temporal lobes, the latter larger. 

In the Buenos Aires specimen a large blood-vessel foEows approxi- 
mately the course of the rhinal fissure. What may be the homologous 
vessel m this specimen seems to be faintly mdicated at the posterolateral 
comer of the cerebrum, immediately below the rhinal fissure. A Rmall 
vessel ascends the anterior surface of the temporal lobe, just behind the 
fissura sylvii. 

A round median swelhng on the ventral surface, between and slightly 
posterior to the pynform lobes, indicates the fossa hypophyseos, which 
is considerably more defimte than in Phenacodus 

Laterally the floccuh and pynform lobes are only about 2 mm. 
apart, but dorsaEy, between the antenor end of the venms and a fine 
tangent to the posterior ends of the temporal lobes, about 6 5 mm. 
intervenes between cerebrum and cerebellum. In this space is a broad, 
roughly rectangular, almost flat, depressed area. Here the midbrain 
must have been exposed, and the corpora quadngemma were probably 
clearly visible in the dorsal view of tiie original bram, but they have left 
no impression on the bones. Probably part of the cerebeEum underlay 
this area also, but m this specimen, not yet fuEy adult, it had not yet 
modeled the overlsung bone. 

The cerebeEum is clearly divided into a large vermis and relatively 
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very small hemispheres. The vermis is divided by two real but m- 
defiuite transverse sulci into three lobes These are probably the true 
anterior, median (simplex), and posterior (posteromedian) lobes and 
their divisions the fissura pnma and fissura secunda, but this is not 
absolutely certain, as these primary cerebellar fissures are not mvanably 
more prominent than secondary sulci. The anterior lobe is evenly 
convex and nearly circular in section. The median lobe is also feature- 
less (in the cast), confined to the dorsal surface, and is transverse, about 
half as long as the anterior lobe The posterior lobe has about the same 
length as the anterior, but is less even, with vague traces of transverse 
sulci, and hes almost entirely on the more vertical occipital exposure of 
the cerebellum. 

The cerebellar hemispheres are very vaguely di\’ided into anterior 
and posterior moieties on the dorsal and occipital surfaces. Below the 
anterior part and extending still farther forward is the strongly developed 
“flocculus,” elongated anteropostenorly. From the posterior lobe of the 
cerebellar hemisphere, a sharp crest runs downward and backward, 
bounding the postenor end of the petrosal fossa. 

The region of the pons is peculiarly marked by two well defiuaed 
longitudinal ridges 

The nerve exits are all well shown The optic chiasma and optic 
canals occupy the same positions as m Phemcodus and the strong canal 
for III, IV, Vi-j, and VI, leadii^ to the anterior lacerate foramen, is also 
very similar although relatively shghtly closer to the midline. Va 
also has the same piosition and relationships as in Phenacodus. The 
large internal auditory meatus (VTI, VIII) is ventral to and in part 
slightly postenor to the flocculus, near the center of the well defined 
penotic fossa. Postenor and shghtly ventral to it, at the lower end of 
the post-penotic crest from the cerebellar hemisphere, is the relatively 
small postenor lacerate foramen (IX, X, XI), quite as m Phenacodus; 
XII also IS as m Phenacodus, except that it has a second smaller and 
more dorsal root 

In or near the fossa sylvii there appears to be a small vascular fora- 
men, not very clearly or certainly shown because of slight breakage in 
this region. The strong entocarotid vessels seen m Phenacodus are here 
absent, doubtless displaced by the development of the bullae. There is a 
pair of small vascular foramina in the basioccipital near the midline, 
slightly anterior to the level of the posterior lacerate foramen. 

The most prominent vascular opening is directed backward from 
the posteroexternal an^ of the cerebrum, just below the rhinal fissure. 
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I was at fiist molined to consider this an artifact, but its presence and 
clearly natural character in the Santa Cruz typotheres (see below) con- 
firms its reality as an original endocramal feature. From it comes the 
great blood sinus so prominent near or on the rhinal fissure m the Buenos 
Aires specimen and also present, but less obvious, on the present cast. 
This prominent venous foramen apparently communicates with the 
epitympanic sinus, the postglenoid foramen, or both. Its relationships 
may be cleared up more fuUy by a detailed study of early notoungulate 
skull structure now in progress It seems to be an important and un- 
usual character. 

Despite the inevitable differences of preservation, the brams of 
Phenacodua and of Notostylopa are seen to be remarkably similar. The 
general proportions, degree of development, and many details are closely 
comparable and the differences are mostly minor and not greater than 
may commonly be seen between the braincasts of members of a single 
family. While the skull of Notostylopa, and its teeth, have been rather 
strongly modified, the brain is conservative and clearly has progressed 
hardly at all beyond the pmnitive ungulate type, apparently also re- 
tainmg evidence of some special afiBnity with Phmacodua, or with the 
Condylarthra in general. 

Among the numerous details m which Notostylopa differs from 
Phenacodus, the following seem to be the most defimte and important: 

1. Braincast slightly longer in proportion to its width. 

2. Olfactory bulbs of different shape (see above). 

3. Pyriform lobes extending somewhat more posteriorly and less 

laterally. 

4. NeopaUimn more triangular in outline. 

5. Gyri probably developed in much the same pattern and to 

about the same degree, but some difference in detail not 
excluded by the known material. 

6. Fossa hypophyseos relatively deeper and more distinct. 

7. Cerebellum shorter relative to cerebrum 

8. Pons underlain by two longitudinal ndges (vessels?). 

9. Hypoglossal canal double (at mtemal end). 

10. Course of entocarotid different. 

11. Large vascular openmg at posterolateral angle of cerebrum 

Several of these characters, perhaps most of them, are due to or 

related to relatively superficial habitus change, shape of skull, develop- 
ment of bullae, etc., rather than to any more deep-seated or phyletio 
distinction. 
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The pnzLcipal dimensions are: 

Length of skull (estimated, rostrum imperfect) .... ca. 115 mm 
Length of bramcast exclusive of medulk (estimated, olfactoiy 

bulbs absent) ca. 55 mm . 

Length of olfactory bulbs (estimated^) ca. 12 mm. 

Length of cerebral hemispheres 23 mm. 

Width across cerebral hemispheres (pynform lobes). 30 mm. 

Length of cerebellum (vermis) . 13 mm. 

Width of cerebellum (floccuh) 23 mm. 


Hhyphodon 

The httle-known genus Rhyphodon Roth (with its equally neglected 
synonyms Pehuenta and Seteboa) is represented by fairly good skulls 
and dentitions in the La Plata collection, but has been described only in 
the briefest fashion, and only the upper dentition {“Pehuema wehrlii”) 
has been JBgured. It is a homalodontothere, probably not directly 
ancestral to Homalodmtotherium but a member of the same famil3\ 
Its brain may be considered representative of the early true entelony- 
flhifl,na (in the most limited sense). 

The present bramcast is from a partial skuU, Amer. Mus. No. 29414, 
found by C. S. WiUiams in the Astraponotus Beds near the Cerro del 
Humo, north of the Cuenca de Sanniento, Chubut, Argentina. I be* 
lieve this to be the type locality of Rhyphodon larikeaten and its synonyms. 
Roth labeled them as from the Cretaceous of Lago Musters, but for 
reasons too lengthy to detail here, it seems almost certain that they are 
really from the Astraponotus Beds (Eocene or possibly early Oligooene) 
of the Cerro del Humo. This skull has the complete cranium, also much 
of the right frontal, nasal, and premaxilla, and a fragment of the maxilla, 
without any teeth. Identification is not certain, but it is surely a very 
dose relative of Rhyphodon and probaby belongs to that genus, perhaps 
to its type species, R. lankesten. The bone is very brittle and chalky 
and the cramum somewhat broken and eroded, but most of the essen- 
tial characters of the bramcast are determmable by compaiu^ the two 
sides and the skull. The cast is artificial, taken by sawing the cranium 
on the midline m a vertical sagittal plane. 

The total length of the skuU (slightly crushed and tip of premaxilla 
missing) was about 230 mm., and of the brain, exdusive of the medulla, 
about 86. The index is thus 37. Allowing for the large size (tending to 
give a small index) and the short rostrum (tending to give a large index), 

iTfaia oonnot ba fsr from Uis oomot meaBoni aa both ontorior snd poBtenor bo nTidnrieg are Ti a iblfl 
in the dniU, altibiouKh the distance between them cannot be measured duectly or exactly, and the ratio 
is about uin the Buenoe Aires speciinen 
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and for the general proportions of the brain itself, this probably indicates 
an effective brain size not significantly different from Notoatylops (48, 
made large by small size and short rostrum) or Phenacodua (30, made 
small by large size and long rostrum), so far as such a necessarily very 
rough estimate can be made. 

The arrangement seems to be about as serial as in Phenacodua or 
Notostylopa, and the fiexure about as m the latter, except that the ol- 
factory bulbs are bent downward (they are overlain by large frontal 
smuses absent m the other genera here described). The ratio olfactory 
bulbs: cerebrum: cerebellum is roughly 3:8-6, rather closely paralleling 
Phenacodua or Notoatylopa, but with relatively somewhat smaller ol- 
factory bulbs The maximum cortical width is contained ahnost exactly 
twice in the length, making the brain as a whole relatively more elongate 
than in Phenacodua and less than in Notoatylopa The most unusual 
feature of the general proportions is that the cerebeUum is almost as 
wide as the cerebrum. 

The olfactory bulbs, fully exposed and large although relatively 
smaller than m Notoatylopa, are of almost equal width, length, and depth. 
They are completely separated by a deep narrow fissure, which does not, 
however, spht the strong peduncles. The olfactory tubercles, while 
visible, are not promment and are more poorly defined than m Noto- 
tiylopa The pyriform lobes are about as prominent eis in Phenacodua or 
Notoatylopa, or possibly shghtly weaker relatively, and are visible in 
dorsal view, extendmg laterally to the neopalhum as in Phenacodua 
rather than posteriorly as m Notoatylopa. 

The neopallium, while longer and narrower than m Phenacodua, 
has the less stron^y triangular outlme of that genus, the anterior and 
posterior widths being less disparate than m Notoatylopa. The rhinal 
fissure is nearly straight, continuous, and horizontal. The fossa sylvu 
is placed os in Notoatylopa. Imperfections of the bones make it impossible 
to say whether it is produced into a fissure, but if present this must have 
been shallow and short. The neopallium is almost perfectly smooth, the 
only evidence of a sulcus bemg a short, straight, very shallow and vague 
longitudinal depression 6 mm. above the rhinal fissure and about 15 mm. 
from the midhne. If this is a sulcus, it seems to correspond more nearly 
with the (nominally) suprasylvian sulcus of Notoatylopa. If this is true, 
its development without a sulcus lateralis is unusual, and if it is the sulcus 
lateralis, its very lateral position is even more extraordinary. The re- 
gion of the hypophysis is imperfect, but it is evident that the fossa 
h 3 q)ophyseos was even fnTin.1]er and shallower than in Phenacodua. 
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There is a depressed dorsal area between oerebnim and cerebellum, 
and the nudbram may have been exposed, but if so, the exposure was 
small. 

The whole cerebellar region is very vague and lacks definite char- 
acter; thiB IS m part due to the imperfection of the bone surface, but 
even where this is completely preserved the sculpture is slight and in- 
definite. The occipital exposure is strongly mclmed forward and not 
distinctly differentiated from the dorsal exposure, as it is in Phenacodua, 
Notostylapa, or indeed most other mammals. Near the junction of these 
two planes, a division into a large vermis and smaller hemispheres is 
vaguely seen, but otherwise th^ surfaces lack defimte characters. In 
lateral view there is a very marked difference from Phenacodus, Noto- 
stylopa, and moat other primitive ungulates m that there is a lobe of the 
cerebellum lodged in a fossa of the petrosal posterior and shghtly ventral 
to the mtemal auditory meatus but very httle or probably none dorsal 
or dorsoanteiior to the meatus in the region of the flocculus. I am 
unable to homologize or interpret this condition, but it seems to be 
indicated by unbroken bone surface in the skull. As in Phenacodua and, 
less markedly, Notoatyhpa, another descending lobe or fissure filling 
curves to the foramen lacerum posteiius around the posterior margin of 
the petrosal fossa. 

The cranial exits are remarkable. There is no definite indication of 
the optic chiasma, and no trace of an optic canal or foramen can be seen. 
The optic nerves must have left the brain in a common tunnel with the 
other nerves destined for the orbit, III, IV, Vi, and VI. But in Pleura- 
atylodon, a more primitive relative of Rhyphodon from the Notoatylopa 
Beds, there is a separate optic foramen. The condition in Homalodon- 
toiherium and other later entelonychians is unknown to me. 

The paired projections leading to the anterior lacerate foramina 
are of enormous size. They carried a complex of nerves, certainly UI, 
rV, Vi. and VI and almost surely also II and Vs. Their compound 
nature is indicated by a longitudinal groove on the ventral face of each. 
The stalks representing the median and posterior lacerate foramina are 
larger on the cast than they would be had not the tympanic buUa been 
destroyed and a large postmortem gap created between the periotic 
and the basioccipital-basisphenoid. V3 clearly passed out through the 
gap now confluent with the median lacerate foramen, but doubtless had 
a more, exclusive exit when the bone was complete. As usual, DC, X, 
and XI undoubtedly left through the posterior lacerate foramen. The 
internal auditory meatus, VII and VUE, is at a relatively hi gh position, 
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more on the lateral than on the ventral surface of the cast; XII is large 
and IS immediately posterior to the posterior lacerate foramen. 

In the region of the fossa sylvu on the left side is a heavy stalk, 
representing a skull canal which branches in the bone and appears 
externally as two foramina, a smaller one immediately above the 
anterior lacerate foramen and a larger dorso-postero-extemal to this. 
On the nght side there are similar foramma on the external surface of 
the skull, but the canal hUings have separate origins on the cast. This 
asymmetry may be, but does not seem to be, due to breaking away of 
the common part of the canal on the right side. Attempts were made to 
homologize these with nerve exits, and particularly to homologise the 
smaller foramen with the optic foramen, but the point of origin on the cast, 
the course and branching of the canal, and the position of the external 
foramina would aU be so anomalous for cranial nerves that this h 3 rpotheBis 
is hardly tenable. These unexpected and prominent canals are more 
probably of vascular origin. This is also supported by the presence of 
similar but variable openmgs in this region in Pleurostylodon and some 
other early entelonychians, even more difficult to interpret as anything 
but vascular. The possible (but uncertain) occurrence of a very much 
smaller single opening in the same region in Notostylops su^ests correla- 
tion with this condition, but on such poor data as to be only a suggestion. 
In any case the difference between the two is very marked. The promi- 
nent posterolateral vascular passage from the cerebral chamber in 
Notostylops (and some typotheres) is absent in Rhyphodon. 

By dassiffcationB currently accepted, Notostylops and Rhyphodon 
belong to the same suborder, Entelonychia, while Hegetothenum and 
Protypotherium belong to a different suborder, Typotheria. The brain- 
costs do not support this arrang^ent. Whether other and possibly 
more important characters do make this classification acceptable may be 
discussed elsewhere, and it suffices here to record that the typothere 
brainoasts examined ore more specialized (os they are youi^r) but 
seem to agree basically with Notostylops, while the braincast of Rhy- 
phodon is equally unspecialized but ^ms to differ significantly from 
that of Notostylops 

Among the differences from Notostylops are: 

1. Olfactory bulbs relatively smaller. 

2. Olfactory bulbs bent downward. 

3. Cerebellum relatively larger and width nearly equal to length. 

4. Olfactory tubercles less distmot. 

6. Pyriform lobes expanded laterally, not posteriorly. 
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6. Less disparity between anterior and posterior widths of neo- 

pallium. 

7. Cerebral hemispheres possibly less and differently convoluted. 

8. Flocculus not lodged in petrosal, but a petrosal lobe present 

posterior to the mtemal auditory meatus. 

9. No separate optic canal, and common canal for III, IV, etc., 

of enormous size. 

10. Large double or branchmg canal to the outside of the skuU 

m the region of the fossa sylvu. 

11. No posterolateral cerebral venous canal 

This markedly different character, without departure from about 
the same primitive developmental level, was altogether unexpected. It 
wiU be important to have it confirmed or modified by other entelony- 
nhiRn casts (not at present available to me), but that a decided difference 
does exist seems to be established. 


Some of the dimensions follow: 


V^dth of skull (partly estimated) 

ca 230 mm. 

Length of braincast (excluding medulla) 

8fi mm. 

Length of olfactory bulb . . 

14 mm. 

Width across olfactory bulbs 

28 mm. 

Length of cerebral hemispheres 

41 mm. 

Width across pynform lobes. 

43 mm 

Length of cerebellum ... 

30 mm. 

Width of cerebellum (exclusive of expansion at posterior 


lacerate foramen). 

30 mm. 


Due to crushmg and some va^eness of boundaries, none of these 
figures is exact. 


Abbebviations on Text Figures 
II — Optic nerves (filling of optic canal) 

[II], III, IV, Vi- 2 , VI — ^The common canal of these cranial nerves, and filling of the 
antenor lacerate foramen. 

Vs — ^Mandibular nerve (filling of foramen ovale). 

IX, X, XI — ^Point of exit of these nerves (filling of foramen lacerum 
postenus). 

XII — ^Pomt of exit of this nerve (filling of hypo^ossal ftanul or 
condylar foramen). 

C C. — Carotid canal 

C L. — Cerebellar lobule lodged m petrosal posterior to mtemal 
auditory meatus. 

F L. — “Flocculus,” or cerebellar lobule m petrosal anterior to mtemal 
auditory meatus 

F.L.M. — ^Foramen lacerum mpdi nTn. 
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F.L.P. — ^Foramen lacerum poaterius. 

F.R. — ^Rhinal fiasure. 

F.S — ^Foaaa sylvii. 

H. — Filling of foBffl, hypophyaeoa. 

I.A.M. — ^Internal auditory meatua (uearvea VII and VDI). 
li.C. — Surface applied to lamma cnbrosa. 

O.B — Olfactory bulb. 

O. T. — Olfactory tubercle 

P. F. — ^Petroaal foaaa (of caat, not a foaaa m the petroad). 

P.L. — ^Pynform lobe 

S L. — ^Lateral suloua. 

S S.S. — Supraaylvian sulcus. 

V. — ^Mmor vascular foramina. 

V.S A. — ^Anterior foramina, probably vascular. 

V.S.P — ^Posterior venous passage from cerebral fossa. 
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A NEW CROCODILIAN FROM THE NOTOSTYLOPS BEDS OF 

PATAGONIA.1 

Bt George Gatloed Simpson 

The Scamtt Patagonian Expedition found remains of crocodiles, 
for the most part fragmentary, at a number of localities and horizons 
in Patagonia. Much of this material has not jret been prepared and its 
final publication must be long deferred, but there is already available a 
good, identifiable specimen from the Notostyhpa Beds which is of such 
interest that a prehininary discussion of it is here presented. This form, 
representing a new genus and species, is of unusual importance not only 
in itself and as a member of an extraordinarily rich and varied fauna, 
but also in its bearing on important problems of phylogeny, of paleogeog- 
raphy and faunal origin, and of correlation. 

DESCRIPTION 
Eocaimazi, new genus 

Tyfb . — Socaiman caoemenaia, new spedee. 

Distrebutton. — NotoatyUypa Beds of Patagonia. 

Diaonosis. — a true orooodilid or al liga torid with broad snout and alligatoroid 
bite. Pro- and inteixirbital oreets as in Jacari. Orbits large and dose together. 
Anterior processes of palatines extending wdl in advance of posterior palatal vacuities 
and irr^pilorly quadrate, os in Caiman but less elongate. Posterior palatal vacuities 
relatively wide and short, irr^rulorly oval, the pterygoids forming the whole posterior 
border. Ptor;;(q;oid8 short, and mtemal nores nearer their anterior t.ha.n theur posterior 
edges, relatively far forward. Ixiwer iaw shallow but stout, with pronounced undula- 
tion of dental border. Svmphysia avtcnding about to fifth or sixth tooth, very shallow 
and wide Splcmal nearly reaching but not entering into symphysis. About four- 
teen maxillary and nineteen or possibly twenty dentary teeth. Fourth (?) maxillary 
and fourth and thirteenth dentary teeth much enlarged, the two latter eadi receiv^ 
m pronunent pits in tho palate. Posterior teeth pomted and crested, but with 
relatively depressed and blunt crowns. 

Eocalman cavemeosiB,^ new secies 

Ttfb. — ^A mer. Mus. No. 3158. Most of the front parts of skull and jaws. 
Foimd by G. G. Simpson and J. HemAndez. 


iPublirationB of tbo Scaintt Pa tofcnnian Expedition, No 14 
^hr typo wan found in a rave, in a block fallen from the ceiling 
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Hobizon and LocUiITT — NotostylopB Beds, south of Lago Ck>lhu6-Huapl, 
Chubut, Argentum 

Diaonosib — Sole known species of the genus, as defined above and described 
below 




F^.l. J?ooonmanea(iemen8M,nswgenasandBpeoie6. 

Type, Amer Miu No 31S8 Fart of Skull 4, donal, yieir B, palatal view Two-thirda natural 
aue Drawn br Jcdin Qenaann 

The general contour of the pr^rved paits is much os in the hving 
yacarte. The orbits, not completely preserved, were cleaily very large 
and unusuaUy long, with the base of the postorbital bar about 35 mm. 
posterior to the anterior orbital rim This length is also correlated with 
relatively long and slender anterior or suborbital portion of the jugal. 
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The tip of the snout, with the external nares and the greater part of the 
premaxillae, is missing, and the remainder of the face is so much cracked 
that no details of interest are observed except that there was probably 
an antorbital ridge and that there is surely a strong semicircular crest 
between the anterior ends of the orbits as in JacaH. 

On the palate, the premaxillo-maxillary suture is nearly transverse 
in the middle portion, but was doubtless more obhque m the missing 




Fif; 2 ^ocat;/ianca{vrrim6is, ucw genius and species 

Typo, Auicr Mus No dliS Loyci jan A, buporioi mow. B, left lateral vie« Two-thirda 
nabiral buc Dinwii hy John Qriiaanu 


outer parts. The palatine processes of the maxiUae are marked by a very 
deep and prominent rugose pit internal to the fifth to eighth maxillary 
teeth. The anterior processes of the palatines are irregularly quadrate 
and extend about 20 mm. beyond the most posterior part of the palato- 
maxillary suture and about 12 or 13 mm. beyond the antenor end of the 
posterior palatal vacuities. The latter are about 22 mm. in width and 
39 mm. in length and are almost of regular oval contour except for a 
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projection of the run at the maxillo-ectopterygoid suture. At the pos- 
terior rim, in contrast to yacar^s and many other recent crocodilians, the 
ectopterygoid and palatme are widely separated, so that this run is formed 
almost exclusively by the pterygoid The distance from the external run 
to the tooth row is unusually great. The mtemal nanal aperture was more 
anterior than in modem crocodilians, being closer to the palatal vacmty 
than to the posterior edge of the pterygoid plates. There were postero- 
lateral cr^ts on the pterygoid at the nanal runs 

The lower jaw is remarkably shallow, but stout transversely. The 
antenor end is broken, so that it is impossible to ascertain whether it 
had a median projection or point, but it very possibly did, as the first 
tooth seems to have been lai^e. The symphysis, extending to about the 
fifth or sixth tooth, is very wide, flat, and shallow. As shown by its 
sutures, the splenial nearly reached the symphysis but was not mvolved 
in it, much as in Jacari, and the arrangement of the other elements, so 
far as preserved, is likewise almost exactly as m Jacari. The external 
foramen is rather lai^e, moderately elongate, with the surangular form- 
mg about the posterior third of its upper run. The dental border rises 
at the fourth and thirteenth teeth (perhaps also at the first) and postenor 
to the teeth and sinks between these points, giving it a markedly irregu- 
lar contour. Anterior to the thirteenth, the teeth are planted along the 
outer edge of the dental border and even pomt somewhat externally. 
The dental border postenor to the thirteenth tooth is depressed and 
widened, with the teeth near the midlme, and there is a tendency to 
form a small horizontal flange at the upper edge of the splenial internal 
to the posterior teeth. 

The premaxillary teeth are not known. There were probably 
fourteen maxillaTy teeth. In numbering them, the very probable assump- 
tion is made that there was one more tooth anterior to the thirteen of 
which crowns or alveoli are definitely visible The third is a large tooth, 
considerably larger than the second, and the fourth is still larger, dis- 
tinctly the largest maxillary tooth. The crown of the third is high, 
somewhat recurved, and created. The fifth and sixth teeth are progres- 
sively much smaller, the seventh about the size of the sixth, the eighth 
larger and the subsequent teeth of about the same size until the some- 
what smaller thirteenth and fourteenth. At least the ninth to thirteenth 
have low and bluntly pointed crowns, but laterally compressed and with 
distinct anteroposterior crests. 

There is defimte evidence of seventeen lower teeth auH it is prac- 
tically certain that broken bases of alveoli represent two more anterior 
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to these. Posterior to the definitely visible series is a depression pos- 
sibly representing another tooth, although this is very uncertain and 
improbable. There were nineteen or possibly twenty lower teeth The 
first was probably enlarged, but this is not wholly certain. The fourth is 
certainly enlarged and forms a “camne.” The fifth l** abruptly 
and they then decrease in size to the ninth or tenth, becoming tiny, 
pomted but almost spatulate teeth. The eleventh is shghtly and the 
twelfth much larger, while the thirteenth is the largest tooth m the 
lower jaw (with the improbable exception of the first), apparently even 
larger than the fourth The fourteenth is abruptly amallpT and the 
others still smaller and subequal, somewhat smaller and more depressed 
than the opposite teeth of the upper jaw. 

AFFINITIES 

A number of fossil crocodiles have been described from South 
America, but these are almost aU of qmte different ages from Eocatman 
and either obviously distinct or so close to living forms as to require no 
special consideration here. 

In 1896, however, Smith Woodward described two crocodiles some- 
times considered as of early Tertiary age. These, Notosuchiia and Cj/no- 
dontomchus, were hated as from the “red sandstones of . . . Neuqu^n.’^ 
The confusion often existing in early collections makes the age uncertain, 
but the bulk of the material so labeled is surely Cretaceous, and as 
these genera are themselves of Cretaceous, even early Cretaceous, 
affimties, the presumption is that tiiey, too, are Mesozoic and not Cenozoic 
in age. Notoauchus was referred to the Goniopholidoe. Ameghino 
(1906, pp. 93-94) reported that Notoauchus occurs m some abundance, 
although always isolated (fragmentary) in the Notostylopa Beds and in 
the coastal deposits of the maiine Salamanca Formation This was cited 
as another proof of the antiquity of the Notostylopa Beds and their con- 
temporaneity with the Salamanca 

Eocatman is apparently the common crocodile in the Notostylopa 
Beds, and it was probably on fragments of it that Ameghmo based his 
assertion that Notoauchus occurs there It is therefore necessary to 
compare the two. Fragments could readily be confused, but the good 
material now available shows that they are very distinct and cannot even 
have been at all closely related. Among the many differences of Eocav- 
man from Notoauchus are the followii^: 

No aatorbital vacuity. 

Lower jaw more donate aad shallow. 

Splenials excluded from symphysis. 
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Lateral vacuity of mandible smaller and less elongate. 

Teeth much more numerous (about twice as many), and differently developed. 

Nares (probably both external and intemaO more typically crocodihd m structure. 

These and many minor diSerences in the rather few known 
comparable characters show that tl^ genera are profoundly distinct and 
have nothing to do with each other, probably not even belonging to the 
same broad family. 

Ameghino’s objective evidence for the occurrence of Notosudhus m 
the Salamanca Formation and in the Notostylops Beds consists chiefly 
of the specimens figured by him in 1906, Fig. 21. He did not give their 
stratigraphic or geographic origin, but the specimens are preserved in 
the Museo Nacional. The originals of Fig. 21c, d, e, m, n, o, and u, 
together with an unfigured fragment, are catalogued as No. 10881 and 
have Ameghino’s label “Pico Salamanca Salamanquense.” They are 
therefore from the Salamanca Formation. Although really unidentifi- 
able, there would be nothing remarkable m their belonging to Notosuchus 
as they are from well down in the Oetaceous. The original of Fig. 21a 
and h is No. 10885 and has conflicting labels. One, not clearly legible, 
appears to say “Bio Chico — en d bajo al oeste [possibly another 
illegible word follows] — ^form. [formacidn?] Notostylopa. Cocodrilo 
[?],” and the other says ‘‘Notosuchus terrestns Pico Salamanca.” This 
sin^e tooth may or may not be from the Notostylopa Beds, and in any 
event is not identifiable. It might belong to Eocavman, and there is no 
good reason for referring it to Notosuchua or for considerii^ it the same as 
the Salamanca crocodile. 

(Comparison with Cynodontoauchua is unnecessary, as that is obviously 
a long-snouted crocodiloid form very unlike Eocaiman. 

Among South American crocodiles, none of the known fossils is as 
close to Eocaiman as are the hving Jacari and Caiman. 

In North America, the late Cretaceous (Hell Creek) Brachy- 
champaa resembles Eocaiman in general form, but the tooth differentiar 
tion and some osteologLcal features oppose close relationship. Compar- 
able parts are too few for certainty, but it is conceivable that Brachy- 
champaa and Eocaiman^ while very distinct genera, did have a common 
ancestry. 

Comparison with AUognathoauchua of the North American Paleo- 
cene and Eocene^ is of imusual interest. The two are manifestly closely 
related. The general shape and proportions are similaT. The palato- 

* And possibly Oligo^e, but, as noM by its author, AUognatJmuehuB nggn Patterson, 1031, is 
Mt a tmcu m^ber of tM genus, and I suqpeot that it is olow to “Croeoddua” prenasalts Loomis, 
tddoh Moak (1082) now refers to AUtgator 
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ni axillary and premaxillo-maxillary sutures are nearly the same as far as 
visible. The posterior palatal vacmties are similarly bounded. The 
posterior nores occupy about the same position. The symphysis of the 
mandible is similarly wide and depressed. The peculiar wavy contour 
of the dental border is almost the same in both, and the shallow, thick 
dentaries are similar. In both, but, like some other i^emblances, in 
unequal degree, the dental border is flattened and widened and a flange 
tends to develop mtemal to the posterior teeth Except for the anterior 
end of the splenial, the shape and arrangement of the known mandibular 
elements are almost the some. The number of teeth is the same or very 
nearly so, and their differentiation and relative sizes are almost identical 
in the two genera 

The differences, while of generic value, are not profound. In Eocai- 
man the symphysis was probably dightly shallower and wider. The thick- 
ness of the dentary and the devdopment of a dental shelf are not qmte 
so pronounced; the splenial does not distinctly enter the symphysis; 
the lateral vacuity is relatively slightly larger and more elongate. The 
posterior palatal vacuities are loiter. The anterior ends of the jugal, 
and probably some other skull elements, are more slender; m fact, the 
construction throughout is somewhat lighter and less massive, doubtless 
an adaptive feature of no great signiflcance. The posterior teeth, while 
rather blimt, fall considerably short of the extreme speciahzation of 
AJlognathofiuchiis in this respect 

In the development of the posterior teeth and the probably cor- 
related lighter construction of skull and jaws, Alligator proiasahs is 
closer to Eocaiman than is Allognaihosuchus. Yet this Oligocene North 
American species retains the splenial symphysis and some other minor 
characters of Allognathosuchus already lost or modified in Eocaiman 
It does not have the pre- and interorbital ndges already present in 
Eocaiman. In many respects, Alligator •prenamlis, which is a very early 
and primitive Alligator unhke A, mississippien^s m many important 
characters, is more like AUognathosuchus, Eocaiman, and Caiman or 
Jacar6 than are the hvmg alligators. But it does appear to be advancing 
toward typical AlUgaior, and these resemblances are doubtless due to its 
being less removed from the point of separation of these related phyla. 

Caimanoidea Mehl, 1916, was considered by its author to be espe- 
cially, but collaterally, related to Caiman. Reconsideration with the 
much better data of several sorts now available suggests that Caimanoi- 
dea is not particularly related to Caiman but is nearer the Alligator 
phylum. Details of structure are not very clearly known, but particu- 
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larly in its less developed and somewhat different dental differentiation, 
it is even farther from Eocatman than is its contemporary AlhgcUor 
prmamlis} 

Among living forms, Eocaiman surely most resembles Jacar6 and 
Caiman, or Caiman sensu lato. In some respects, such as the slope of 
the palato-maxillary suture, it is more Catman-like; m others, such as 
the less elongate snout and promment mterorbital crest, more Jacar^ 
like. In stiU others, apparently primitive, such as the krge participa- 
tion of the pterygoid m the run of the posterior palatal vacuity or the 
more anterior position of the mtemal nares, it differs from both. In the 
known parts there seems nothmg to exclude Eocatman from the ancestry 
of both Jacari and Caiman.^ 

CONCLUSIONS 

1. Eocatman cavemensta is a new and distmctive alligatoroid form 
from the Notostylops Beds, probably Eocene, of Patagonia. 

2. It is apparently the common crocodile of those beds, and is 
surely very distinct from Notosuchus Contrary to Ameghmo, there is no 
evidence that Notosuchus occurs in the Notostylops Beds. *To that 
extent, his belief in the antiquity of that formation is thus still further 
weakened 

3. So far as may be judged on still too scanty evidence, Eocatman 
is of early Tertiary, probably Eocene, aspect as regards evolutionary 
advance. 

4 Eocatman seems to stand near the ancestry of Catman and 
Jacari, su^estmg that those genera have developed in South America 
during the Tertiary, and probably independent of other connections 
since early in or even before that period. 

6. Its further apparent relationship with AUognathoauchus and 
with other North American early Tertiary forms strongly suggests that 
these North and South Amencan alligatoroid genera are a distinctive 
group of common geographic and zo5logic origin 

a formerly (1930) euggeBted that Caintamridea, while not a direct anoestOTi was nearer to AUyjator 
than to Cownon and waaalw nearer the olhutor mam line than wee iUlovnatAonuAiM. Pattarson (lOSl) 
■omewhat misondeietood me in believing that I did not repird AUogrutOiotudMa aa eloe^ related to 
ilZbffator— themtentionwaBoniytoBhowitasleseloeefliimGaimaRoidM lagree with him m suppoa- 
ing Allaenathondtua a fair ■tmotnial ancestor of Attvator, eepeoially if Attognathoatuhtu riggai belonas 
m that genus, whioh ia, however, rather queetionable. But the tymoel qmk&b of AlUmaOumtokua were 
enr^ abermnt in dentition and aecompanying ipedaliiationB. llie better krowledge einoe atven by 
Mook (1032) of AlhgaUr pranaaaUa, aa old as Cmmonoidsa or 'AZZoffnaAmuehiM riggai, alao altm the 
eoncmtion of thcee phyiogenetio d e t ailw In any event, all tbeee forma repreesnt more or 1— di vo r e e 
but ckneiy related branchea of a distmctive alligatoroid group 

*One poBaiUe dutmebon IB that in the hvingloTinB It is nonnidW the twelfth and in Socoitnan the 
thirteenth lower tooth vdmdi la enlarged, but the exact numbwof teeth la variable, alight 

ttaneposition ia not a real obstacle to oloaeralationahip. 
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6. This significantly adds to the evidence for a faunal and 
geographic connection between North and South Amenca near or some- 
what before the beginning of the Tertiary. 
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SOME NEOTROPICAL ANTHIDIINAE- ANTHIDIUM, HETER- 
ANTHIDIUM, AND DIANTIIIDIUM 

By Hbbbbkt F. Schwarz 

The following report is based in part on specimens in the American 
Museum, in part on material kindly loaned by the British Museum and 
by the U. S. National Museum. 

Professor T. D. A. CockereU’s aid was kindly given m connection 
with the interpretation of one of the species (see p. 20). 

Anthidtum asteoum Cre^n 

One female (British Museum) eoUeeted at Tepetiapa, Guerrero, 
Mexico, at an elevation of 3000 feet, by H. H. Smith, in June. 

Aathidlum ohllense Spinola 

One female (National Museum) collected at Maipu, ChiU, Feb. 2, 
1906 (F. V. Ibarro). 


Anthidium ohulmti Cockerell 

One female and one male (British Museum) and one female (Amen- 
can Museum) collected at Y. del Lago Xanco, Chubut, Patagonia. 

Antbidium deceptum Smith 

One male (Bntish Museum) collected at Arequipa, Peru. 

Antbidium xnaculosum Cresson 
One female (British Museum) from Mexico. 

Antbidium porterae Cockerell 

One female (Bntish Museum) and one female (American Museum) 
collected at Ventanas, Mexico, at an elevation of 2000 feet, by Forrer. 
(See key supplied in connection witii ArUhidium queUahoa^i,) 

Antbidium 22>punotatum Friese 

One female (National Museum) collected at Guayaquil, Ecuador. 
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Anthidlum quetsaleoatli, new species 

TT muAT.TC. — ^Head black with the following maculations: mandibles on their ex- 
posed surface except for the multidentate black apical edge; two large subtriangular 
spots on the clj^peus, each almost subequal to the median triangle of black that 
separates them; the space between the olypeus and the inner orbit of the eyes to the 
level of the base of the antennae; a spot near the apex of the scape; two somewhat 
diamond-^ped stripes above the eyes with their pomted inner ends almost uniting 
The apex of the clypeua is for the most part narrowly black, shmy, not reflexed, 
virtually without irregularities in its contour, gradually and very shallowly emacginate 
along most of its extent, and flanked at each lateral extremity by a brownish semi- 
faransparency. Except for this impunctate rim, the olypeus is rather coarsely puno- 
tured, with narrow, shiny interspaces between the punctures. The front, vertex, sides 
of face, and cheeks wi^ a dense punctation that gives these areas a rather dull 
appearance. 

The thorax with a similarly dense punctation on the mesonotum, souteUum, and 
mesopleura. There are heavy, yellow, Inahaped stripes bordering the mesonotum, 
the sorter arm of the L being along the anterior mai^iL The axillae and aoutellum 
with a very broad, posterior, yellow border that has a waisthke narrowing at the 
middle of the scutellum, the souteUum being rather strong emarginate at tbm point. 
The propodeum rather dull, microscopically tessellate over its entire surface, with a 
superimposed basal band of punctures and a punctated area some distance to each 
dde of the apical part of the enclosure 

The legs black but with a broad, yeUow stnpe on the external surface of the front 
and middle tibiae that extends nearly from base to apex and a shorter and more 
attenuated stnpe on the basal half of the external surface of the hmd tibiae. The 
densely pectinate caloaria ferrugmous and semitransparent. 

The wings with the usual venation of Anthtdium; hyalme, with a brown streak 
traversing the upper half of the marginal ceU and extending into the apex of the median 
ceU. The nervures deep brown to black 

The abdomen distinguished by a deep, constriction-like depression of the base of 
tergites 2-5, m addition to the flat depression of the apical region of the tergites 
beyond the yellow bands. The punctation in the basal r^on of each tergite sparser 
than in the equally broad apical region beyond the maculations, but even in this apical 
r^on there are interspaces between the sometimes rather ohainlike groupings of 
punctures and the extreme apex of each tergite is smooth. The elevated region be- 
tween the base and apex, which is occupied by the bands, is for the most part rather 
sparsely punctured like the base of each tergite. The apex of tergite 6 with a tooth 
on each dde, succeeded by other rather irregular and still smaller denticles that give 
the border a somewhat rough contour The band on tergite 1 is divided into four 
spots, — ^the outer ones 'v&ry large, the inner ones smaUer a^ rather cuneiform. The 
band on tergite 2 has a median mterruption that is narrower than the space separating 
the inner maoulatioiis on tergite 1, the two halves of the band gradually narrowing to a 
point at their inner extremities and being abruptly, narrowly but deeply emarginate 
above at the middle of each. The two halves of the band on tea^te 8 mther similar in 
shape to the maculations on tergite 2 but barely separated from each other and with 
the emaxginations above lacking except for a dight sinuosity m the contour. The 
band on tergite 4 like that on tergite 3, but the two halves joined, with merely a 
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waistlike narrowing to indicate their semidetachment. The band on tergite 6 heavier 
but not so extensive, being flanked by black on each side, with a V-shaped, emargina- 
tion above at the middle and with each of its coalescing halves strongly convex above. 
On tergite 6 there is a large median maculation with inslopmg sides. 

The hair is for the most part silvery, althou^ sli^tly ochraceous on the vertex 
and mesonotum. The hairs fringing the apex of the clypeus and the brushes on the 
under side of the basitarsi are golden. The thick matting of hair on the outside of the 
basitarsi, the scalelike patches at the apex of the hind tibiae, and the dense ventral 
soopa are snow-white. 

The description is based on a single specimen, m the Bntish Mu- 
seum, that was obtamed at R. Papagaio, State of Guerrero, Mexico, by 
H. H. Smith. Comparatively few members of the genus Ardhidtum, 
8. 8tr., have been recorded from Mexico and Central America, for the 
majority of those described as Anthidium belong to other divisions of 
the Anthidiinae (see Cockerell, 1904, Annals and Mag. Nat. Hist., (7) 
XIV, p. 206). The following key to the females of Anthidium^ 8. str.y 
from Mexico and Central America, may serve to separate the recorded 
species (the female of AnOddium rodriguezi Cockerell is unknown). 

KbT to FmCALBS 

1 — The front with sparse, irregularly grouped, dear punctures scattered over a very 
finely tessellated surface. Sides of face immaculate but dypeus with two 
large yellow maculations. Tergites 1-6 of the abdomen each with four maou- 
lations of triangular or subtritungular shape 

maeulosum {<^macidatum Smith and americanian Friese). 

The front very densdy and rather coarsely punctured. 2. 

2. — Tergites strongly depressed basally as though constricted, the maculations 

on these tergites occupying an elevated r^on between this basal oonstrio- 
tion and the flatly depressed apex The femma black. 8. 

Tergites 2-fi not strongly depressed basally. The middle region of each of these 
tergites not rising above the base and ^e apex At least the middle and hind 
femora red above apicoUy for a variable extent, usually about two-thirds of 
their length .... . . .6. 

3 — ^The margin of the dypeus rather smooth, virtually without irregularities in its 

contour, slightly emarginate, and not reflexed . guetzaJcoal U, new spedes. 

The margin of the dyxieuB very uneven, with several toothlike swdlings or 
prominences; somewhat reflexed ... 4. 

4 — ^Tergite 6 with two large spherical maculations pcrterae.^ 

Tergite 6 with little or no maculation macubfrons ( «= cognatum Cresson). 

6. — ^A band, briefly interrupted medianly, stretching across the vertex. L-shaped 
maculations (sometimes interrupted) on the mesonotum. The bands on 
tergites 2-6 uninterrupted haUirumi, new ^des. 

iDiffemit Bs are partenu and nutadifront stmoturally in the male, the females are virtually idantliml 
Btroctuially Differenoesm the maoulationa between portnue and Atlantioaeabdaidinaaimena of moniH* 
front are largely bridged in Mexico and make Identification of Menoan qpedmens of the femalea of these 
two Bpemei wnm onacc ompa niedby the malee rather difficult See Bifiiwan, IBSS, JonmalirfN. Y.]^ 
tomologloal AiciBty, XXXVI, pp So9^2 
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A spot behind the summit of each eye A faint stripe on each side of the mesono- 
turn above the tegulae The bands on at least tergites 2 and 3 mterrupted. 

aztecum. 

Anthidium halHnani, new species 

Male. — ^B lack with yellow and a few rust-red maculations. Head black with 
the foUowmg parts light yellow: mandibles except the three black teeth at the apex, 
of which the outermost and largest is suffused with red at its base; the clypeus, except 
for a broad triangle of black at the base and a narrow line of black or transparent red 
along the apex, which is straight, not excavated or depressed, along the middle; a 
maculation on each side of the face, filling the space between the cl3rpeus and the eye 
and terminated at the levd of the base of the antennae; a narrow line, very bn^y 
interrupted in the noiddle, extending behind the ocelh from the summit of one of the 
compoimd eyes to the summit of the other; the scape except for a black, longitudinal 
line posteriorly (in one of the paratypes the yellow is suffused with ferruginous). 
The flagellum dark above, more or leas femigmous below, s^pments 3 and 4 bemg 
more extensively and conspicuously red than the other jomts The punctation, 
concealed or almost concealed on the front by the heavy growth of pale hair, is fine 
and dense on the vertex, coarser and with mterspaces on the clypeus. 

The mesonotum finely and densely punctate, the punctures on the scucellum 
barely if at all larger than those on the mesonotum, and the punctures on the meso- 
pleura only a little larger. The propodeum tessellate-punotate along its base and 
rides, merriy tessellate in the lower half of the enclosure The tubercles with only a 
very feeble carina transversely across their summit, — in some mstances even absent. 
The tegulae with rather fine but fairly dense punctures that are more distmct on the 
elevated middle portion than on the periphery The foUowmg parts are light lemon- 
yellow: an L-ehaped figure bordering each side of the mesonotum, the shorter arm 
of the L extending about one-third of the distance across the anterior margm of the 
mesonotum, the longer arm along the ride of the mesonotum to connect with the 
broader band on the axillae and postenor nm of the scutellum, at the nuddle of 
which the band has a waistlike narrowing, the tubercles above and especially on their 
outer half, and sometimes the otherwise red t^ulae in front (one of the paratypes) 
The Bumnut of the tegulae a little darker red than the periphery 

The legs have the following red maculations. ^e apical half of the front 
femora within anteriorly and the apex of the front femora briefly above, the front 
tibiae within anteriorly, the tarsal jomts beyond the front bositorsus; the middle 
coxae and trochanters sometimes with famt traces of red, the middle femora exten- 
sively red, especially the upper surface of these femora, where the maculation spreads 
broadly from the apex almost to the base of the jomt, the middle tibiae withm an- 
teriorly, and the tarsal joints beyond the nuddle basitarsus; the hmd coxae and 
trochanters sometimes with faint trac^, the hmd femora extensivriy red, especially on 
the upper surface of these femora, where, as in the middle femora, the maculation 
extends from the apex almost to the base of the jomt, the hmd tibiae sometimes with a 
faint suffusion of red withm posteriorly, especially at the base, the tarsal joints beyond 
the hind basitarsus. The 1 ^;b have the frilowing yrilow maculations: Btr4^ pos- 
teriorly on the front and middle femora extending from the apex two-thirds or three- 
quarters of the way to the base; the outer surface of the front and middle tibiae except 
for a narrow nm of black postenorly ; the outer surface of the binH tibiae except for a 
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broad area of black anteriorly and sometimes a narrow edging of black posteriorly; 
the calcana; the baaitarsi of all the legs on their outer surface The other parts are 
black, including the apical half of the toraal claws 

Wings hyaline; nervures deep brown to blackish; a longitudinal streak (due to 
the density of the microscopic hairs) occupying the upper half of the TnurginRl cell, 
and a much more vague and less pronounced deepening of tint at the apex of the 
m edinn cell. Venation that of AnOudtum. 

Tergite 1 quodnmaculate, the outer maculations large and subovol, the inner 
ones relatively small and subhnear; the bands on tergites 2-6 unmterrupted but with 
a more or less waisUike contraction at their middle, that on tergite 2 being, m addition, 
slightly emargmate on each side below (and sometimes also on the corresponding 
point above) and those on tergites 4-6 and sometimes also that on tergite 3 being 
slightly emargmate on each side above Tergite 6 has a large median maculation that 
occupies a httle more than a third of the width of the tergite; above, this maculation is 
more or less emargmate at the middle, and below it has a very obtuse, inverted 
V-shape, corresponding i\nth the boundary of the raised portion of the tergite Tergite 
7 varymg from mostly black with httle rust-red to almost wholly rust-red. The basal 
concavity smooth except for usually a few punctures near the edge and separated 
from the dorsal port of the first segment by a canna. The tergites punctate-tesaellate, 
very densely and rather uniformly punctated m the region below each of the bands 
except for a very narrow, impunctate apical edgmg; in the r^on above the bands the 
punctation is sparser, especially so m the midcUe of this r^on, and the punctures are 
frequently of rather irregular suse although on the v hole rather fine. In contrast, the 
dark sides of tergite 6 are, like most of tergite 7, coarsely and rugosely punctured 
The lateral teeth, one on each side of tergite 6, are straight and acute, and are variably 
black, red, or black with red tip The pygidium terminates in a stout, blunt, smooth, 
median spme that is rounded above toward its apex; to each side of this spme, and 
narrowly separated from it is a broad, short lobe, rounded on its out^ side, and slightly 
rounded to angulate on its inner side, hut truncate on its apical edge These lateral 
lobes, although on a lower plane than the central spine, extend no farther rearward 
than the spine itself The last visible stermte ferruginous, with a strong, black-tipped 
spme at each of its lateral extrenuties, and an extensive, slightly swollen, impunctate 
area m the middle 

The hiurs for the most part silvery to white, os well os ochraceous to golden 
Silvery to white are the luurs of the clypeus and front, the dense lateral fringes of the 
scape, the hairs of the mdes of the thorax, and those of the under surface of the thorax 
and of the venter, the hairs on the under side of the front femora, the fringes pos- 
teriorly on the front and middle tibiae and tarsi and anteriorly on the hmd tibiae and 
hind basitarsi, the short, feathery hairs on the outer surface of the hmd tibiae, which 
are for the most part scattered but at the apex of the jomt are massed postenorly in 
a dense, white patch The hours on the red areas of the femora seem, according to the 
angle at which the insect is held, now red, now gray The hairs of the under side of 
the front tibiae are of a reddM gold, and golden, too, are the hairs of the under side 
of the tRinal jomts. The hairs on the vertex and on the tergites are in the main oohra- 
oeous to golden and those on the mesonotum and scutellum are inclined also, although 
a little less emphatically, to assume on odiraceous hue. 

Length, 10 to 11 mm.; width of thorax, 4)^ to mm ; length of forewmg, 
inoludmg tqgula, 8% to 8% mm. 
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FbuaiiB. — R iTnilar to thB maid but with the following difierences: mandibles 
multidentate as in other females of Anikidiuin. The apical margin of the olypeua 
dightly upthrust and faintly emaigiaate along the middle with two blimt, low teeth 
on ea<^ side of this central, toothless area; this apical morgm is for the most port 
hl ivnlf and shiny The clypeua with the black basal triangle far more extensive, its 
apex attaining the apex of the clyxieus and dividing the yellow maculation into two 
large, subtnangular spots. The yellow maculahon on the front of the scape terminates 
before the base Qn the female paratype confined to a spot at the apex). 

In the allotype the maculations of the thorax correspond witii those of the male; 
in the female paratype the Lrdiaped bands are broken into a stripe along the side of 
the meeonotum and another independent stripe part way along the anterior border of 
the mesonotum. 

The yellow stripes posteriorly on the front and middle femora confined to the 
apical half of the joint. The yellow stripes on the external surface of the tibiae are 
terminated a short distance bdore the apex of the joint and are narrower than in the 
male. The basitarsi dark but completely concealed under a thick matting of snow- 
white hair that IS in sharp contrast to the reddish golden brushes on the under side of 
the joint. Only the anWior fringe on the hind tibiae comparable with the fringe in 
the male, the posterior frmges on the fore and middle tibiae being inconspicuous. 

The inner elements of the band on tergite 1 completely, or nearly, united with the 
outer elements. Tergite 6 with an inconspicuous, blunt tooth on each edde and with- 
out a depressed apical rim as in the male; the maculation on this tergite is centrally 
placed, slightly emarginate basally at its middle and convexly rounded to each side 
of this emargmation, with its apex narrower than its base and straight, not obtusely 
V-ehaped as it is m the male. The ventral scopa is silvery white except for a few 
golden to brownish hairs toward the apex of the last visible stermte. 

Length, 9 mm ; width of thorax, 4 mm.; length of forewmg, including t^;ula, 
7^ mm. 

The description is based on two males and one female collected by 
T. Hallinan, Jan. 1, 1915, along the Culebra-Arrijan Trail, Canal 2k>ne. 
on a single male collected by C. H. Curran, Feb. 4, 1929, at Corozal, 
Canal Zone, and on a single female obtained by Champion, at S. Geroni- 
mo, Guatemala. The holotype, allotype, and the two male paratypes 
are in the American Museum. The female paratype from Guatemala is 
in the British Museum. 

This species, in the female at least, is not very far separated from 
Cresson’s holotjqie of aztecum, the maculations of which are, however, 
more restricted (see key). In aztecum the region of the clypeus between 
the two lateral maculations is impunctate (punctate in hdllinani) and 
the apical run of the clypeus is truncate and toothless (shghtly undulat- 
ing and with two blunt teeth on each side in haUinant). 

The contrast, however, is greater in the moles The male allotype of 
A. custecum resembles structurally A, macvhfrona Smith (=A. cognaium 
Cresson) and is wholly different structurally from the male of haUinani. 
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Almost certainly, I think, the male allotype of azlecum is incorrectly 
associated with the female holotype. I regard this allot 3 rpe as a not 
very clearly separated variety of macuhfrona, a species which is repre- 
sented not only on the South Atlantic seaboard but in certain of our 
Western states and in Mexico (Schwarz, 1928, Journal of N. Y. Entom. 
Soc , XXXVI, pp. 369-372). 

ArdJitdium kdUinam is similar to Anihidtum san^intcMvdum but is 
differentiated structurally m the male by the truncate apex of the lateral 
lobes of the pygidium and the absence of a small, downward-directed 
tooth at the apical extremity of the last visible stemite; and in the 
female by the presence of merely a small, blunt tooth on each side of 
tergite 6 in contrast to the sharp spine of aangmntcaudum. In the male 
of haUinam the apical part of the femora (particularly so m the case of 
the third femora) is extensively red, whereas in the males of aanguini- 
caudum these red areas are replaced by black. The female of hallinani 
has, like its male, tricolored legs with black rather predominant over 
either red or yellow; in contrast, the female of sangmnicaudum has legs 
that are almost wholly ferruginous vari^ated extensively with yellow. 
The male of haJknani has a sharply demarked, median maculation on 
tergite 6; the male of sangutmcavdum a contmuous band on this tergite. 
Tergite 6 of the female of haUtnani is black with a large yellow macula- 
tion; in sanguinicaudum females tergite 6 is almost whoUy yellow. 

Some of the differences between the female of A. variegalvpea Cock- 
erell from Bolivia (1927, Proc. U. S. Nat. Mus., LXXI, Art. 12, pp. 1-2) 
and A. kdllinani are as follows : 

Short lateral face marks, not reaching level of antennae. Margm of clypeus broadly 
yellow, semicircularly emarginate by black above. Short line at base of tibue, 
supplemented on middle and hind pair by another line farther down. Middle 
femora red with two black stripes. Middle of scutellum with shining surface 
showing between the punctures. Teguloe black, with two pale yellow spots. 
The band on tergite 2 medianly interrupted Tergite 6 with two large transverse 

patches. Venter of abdomen largely red vanegatipet. 

Face marks reaching base of antennae. Clypeus bimaculate. The stripes on the tibiae 
running from the base nearly to the apex. Middle femora with basal one-third 
above and basal two-thirds Wow black, with apical two-thirds above and apoal 
one-third below red, and with a yellow stripe posteriorly on the apical half. 
Middle of scutellum without a shining surface shovTing between the punctures. 
T^ulae red. Band on tergite 2, like those on 3-fi, medianly uninterrupted. 
Tergite 6 with a large maculation that occupies most of the tergite. Firststemite 
of abdomen with more or less red; remaining stemites largely or wholly black. 

haUiTumi. 


The male of vanegaHpes has not yet been recorded. 
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Ant.TiMiiim Kii.Ti£rii1ni <u> iirlnnn, neW SpOCieS 

Male — Black, for the most part yellow, and some rust-red maculations. 

The head densely, finely, and rather evenly punctured, with a faint, median, longi- 
tudinal carma down the basal half of the clypeus The apex of the clypeus straight, 
not emargmate or dimpled at the middle, with semitransparent, brownish border that 
is at each lateral extremity. The mandibles tndentate, the outermost tooth 

longer but not broader than the two inner ones. The following maculations light 
lemon-yellow: mandibles except teeth and basal prommences, entue clypeus except 
narrow, by abne, apical edge, the space between the clypeus and the umer orbits of 
eyes to the leved of the base of the antennae, a narrow line above each of the eyes 
(more extensive in the paratype from Venezuela, the stripes almost umting), the scape 
exc^t for ablack line] posteriorly, and a spot on the third jomt of the antennae of the 
paratype The fourth and fifth jornts of the antennae are red in front m the paratype. 

The meeonotum with dense, fine, almost granular punctation like that of the 
head; the mesopleura and scutellum with the punctures barely larger and almost as 
dense. The propodeum tessellate-punctate along its base and sides, merely tessellate 
in the apical half of the endosure. The tegulae with small, dense punctures that are 
leadUy traceable on the reddish black to reddish noiddle, but are inconspicuous on the 
surrounding yellow. The tubercles erect and carinate along the top. The following 
maculations hght lemon-yellow: an L^thaped figure bordering each side of the 
meeonotum, the shorter arm of the L extending about one-third of the distance across 
the anterior margin of the mesonotum, the longer arm along the side of the mesonotum 
to connect with the continuous band on the axillae and posterior rim of the scutellum, 
at the middle of which the band has a waistUke narrowing; the tubercles; the tegulae 
except for the center. 

The legs have the following yellow maculations: a stripe on the apical half of the 
middle femora (and in the jiaratype also on the apical half of the front femora) ; the 
entire exterior surface of the front and middle tibiae; and the entire exterior surface of 
the hind tibiae except for a large, dark entnargination anteriorly; the caloaria; all of 
the basitarsi (the remaining tarsal joints mostly reddish). 

Wings hyaline; nervures deep brownish to blackiah; a famt, longitudinal streak 
(due to the density of the microscopic hairs) occupying the upper half of the Tnarginul 
cell, and a browmsh stain biiefily at tlm apex of ^ median cell. Venation that of 
AniMdium. 

Tergite 1 of the abdomen with a medianly divided yellow band the halves of 
which are in turn narrowly subdivided (doubtless in some oases entire except for a 
posterior emargination) ; tergite 2 similarly four-spotted but with the interruptionB so 
narrow that the least Eqpread of the maculations would result in a complete bond deeply 
but briefly emargmate on each side antericffly, which is actually the case in the para- 
type; teigites 3-6 with rather wide, entire bands that have a waistlike contraction at 
themiddle. In the tyjie the bands on tergites 3-4 have at most a very gentle, scarcely 
noticeable, sinuous emargination above at each mde, while the paratype the 
on tergite 8 emargmate deeply but briefly on each side anteriorly. Teigite 7 trans- 
parent rust-red exo^t for doudiness near the base (in the paratype the mainly red 
pygidium has faint jrellow maculations on the lateral lobes and fragments of yellow 
maculations here and there at the base); the last visible sternite also rost-red; the 
tips of the sharp, straight, lateral spines on tergite 6 also red and transparent. In the 
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paratype the area below the yellow band on tergite 6 is likewise rust-red. The ab- 
domen for the most part very finely punctured, the punctures being denser in the area 
bdow the ydlow bands than in the area above &e yellow bands on tergites 1-4, 
almost of equal density in these areas on tergite 5, and if anything rather denser 
basally than apioally on tei|^te 6 (especially is this true of the type). A narrow 
edging along the apex of the runs of these tergites is impunctate. punctures at 
the base of tergite 7 rdativdy coarse. The lateral lobes of tergite 7 extend only 
a little beyond the central spine, which is of evenly rounded contour above and 
cdightly down-pointing, and are each much broader than the space that separates 
each of them from the central spine. They are not truncate along their lower edge 
but irregularly rounded to very obtusely angulate. The apical stemite has two 
interseoting oannae that form an irregular cross. At each of the lateral extremities 
of the transverse oanna is an outward- to slightly down-pointing, strong tooth; a 
much smaller down-pointing tooth is at the apical extremity of the longitudinal 
oarina, forming the tip of the broadly rounded apex of the last visible stemite. 

The hair for the most part silvery to white, being silvery on the clypeus, the front, 
the cheeks, the dense lateral fringes on the scape, the sides of the tho]^, the thorax 
beneath and abdomen beneath The fringes posteriorly on the fore and middle tibiae 
and basitarai and those anteriorly on the hind tibiae and basitarsi are almost white, 
and the matted, plumose hairs posteriorly along the apical half of the third tibiae are 
wholly so. Ochraeeous to golden are the hairs fringing the apex of the clypeus, those 
on the vertex, and those on the under side of the tarsal jomts, as well as those on the 
tergites. The hairs of the mesonotum only slightly oohraceous, — ^probably a variable 
oondition depending somewhat on whether the specimen is a freshly emerged one or 
not. 

Length, 11 mm.; width of thorax, 4 mm ; length of forewing, moludmg t^pila, 
S% mm. 

Fbocaijo. — S imilar to the male but with the following differences: mandibles 
multidentate as in other females of AnUUdium, « atr The apical morgm of the 
clypeus slightly upthrust, and faintly emargmate along the middle, with two blunt, 
low teeth on each side of this central toothless area; this apical maigin is black and 
shiny, not transparent. The clypeus not wholly maculated, but with a large triangle 
of black, dilated at the base, thrust downward toward the apex and, in the allotype at 
least, separating the yellow nooculation mto two large yellow ^ts The scape of not 
so pure a yellow, tinctured with ferrugmous and blackened briefly at its base and 
apex, and segments 4 and 6 of the antennae red below and to some extent also above. 

The tegulae red, maculated with yellow only anteriorly. 

Except for the partly black, partly red coxae (the antenor pair wholly black in the 
paratype), a black spot anterior^ near the apex of the bind tibiae, and black cloudiness 
here and there m the red areas, the legs are almost wholly ferruginous or rust-red 
variegated with yellow. The yellow areas include a stripe on the apical half of the 
under side of the front and middle femora, the entire external surface of the tibis 
except for a small, semitran^arent, red spot at the apex of the fore and middle tibia 

a more extensive area of red and black anteriorly on the apical two-thirds of the 
hind tibiae. 

Two large, posteriorly not emorginate, cuneiform maculations on tergite 1, that 
are pointed toward each other and only very briefly separated. Two sunilar but a 
little more attenuated stripes on tergite 2 that ore almost united at the middle into a 
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contmuous band. Tergites 3-5 banded as in the male except that the median, waist- 
like narrowing is emphatic only on the band of tergite 3, and the bands are virtually 
entire laterally, not with a smuous emargination above. Tergite 6 wholly yellow 
except for a small, faint, black spot on each side near the base and a darkened to red- 
dish, brief, apical rim. A red spot occurs on each side of tergite 1 just above the yeUow 
maculations and ext^ds over to sternite 1. The venter otherwise rather dark. On 
each side of tergite 6 there is a sharp, conspicuous tooth. 

The bmr as desonbed for the male except that instead of basitarsal fringes, all 
of the basitorsi of the female are covered concealmgly with exceedingly dense, snow- 
white hair that is m sharp contrast with the reddish golden to fox-red tarsal brushes, 
and except that the/nnges postenorly on the front and middle tibiae are very much 
reduced. 

Length, 8 mm.; width of thorax, 3^ mm.; length of forewing, including t^ula, 
7K nim. 

The description of the male is based on a specimen (British Museum) 
that was donated by Br. G. Salt. It was collected at Mamatoco, Santa 
Marta, Colombia, at an elevation of 500 feet, Feb. 18, 1927, by “M.A.C.” 
It was taken in copula with the allotype (likewise in the British Museum). 
A female paratype (American Museum) was collected at Rio Frio, 
Magdalena, Colombia, on Feb. 1, 1927, by Dr. G. Salt. A male paratype 
(U. S. National Museum) was collected at C. Bolivar, Venezuela, on 
Convolvulus, by M. A. Carnker. 

In some ways the Venezuelan specimen differs slightly from the 
specimens from Colombia but, m the absence of a series from Venezuela, 
it seems wiser not to give recognition to what may represent merely an 
individual variation. It is rather curious that, so far as I have been 
able to ascertam, there is only one other reference in the literature to a 
Venezuelan species, namely that described by Fdrez (1892, Annales de la 
Soci6t4 Entomologique de France, LXI, pp. 55-56) as Anthidium Buy&- 
8oni. The description suggests a Hypanthidium rather than an Ardhi- 
dium, 8. str. 

Differences between Anthidium sanguimcaudum and Anthidium 
kallinani are discussed under the latter insect. Both of these species are 
characterized m both sexes by continuous bonds on several of the 
abdominal terptes, — a form of maculation more often associated with 
Heteranthidium than it is with Anthidium. 

Heterantihidium alx^acae, new species 

FbmatiH. — T he bead black with pale yellow maculationB as followB: spot on 
ea(di side of the dypeus, a 8upiaolyi>eaI triangle, lateral face marks (broad below, 
tapering above into a narrow rim along the faTiftr orbits terminating at the level 
of the anterior ocdlus), and a brief line on the outer side of each eye ne ar its summit. 
The mandibles black, diort and rather thick, apparently toothless «»-lnng their apical 
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Trni.r g in , with two oarinae near the outer of which the umw carina ia the 

stronger and more continuous; the mandibles somewhat rugose on the broad surface 
inward of these ridges The clypeus rather coarsely punctured, somewhat shiny, 
its apcal morgm with a feeble tooth to each side of the very shallowly emargmate 
middle; the front and vertex much more dehcately but very densely punctured, 
wholly opaque. The antennae very short, the fl^^um only about twice as long 
as the scape, when the antennae are backward directed, their tip extends only 
just beyond the occiput. The hair silvery gray, rather evenly distributed, longest 
on the chedm below. 

The thorax black with the following cream-colored maculations. a line on each 
side of the anterior border of the mesonotum, a line along each of the lateral barders 
of the mesonotum extendmg to the oxiLLm, a spot on each of the axillae and two more 
or less disintegrated spots posteriorly on l^e scutellum, a suboval maculation on each 
mesopleuron just below the tubercles, and a Rmall spot anteriorly on the tegulae 
supplementedby a still smaller, dull red spot laterally. The thorax as densely punc- 
tured as the front, but the punctures larger and coarser on the mesonotum, scutellum, 
sprt mesopleura The triangular enclosure of the propodeum covered with rather 
clear, strong punctures on a more or less tessellate surface, only the extreme apex 
of the enclosure being punctureless and exclusively tessellate The sides of the propo- 
deum beyond the enclosure with for the most part small, rather dear punctures on a 
more or leas tessellate surface. The tubercles erect, sharply connate above and shiny, 
their posterior aspect concave The t^;ulae shiny, with for the most part dearly 
separated punctures The hair silvery gray like that of the head, being longest on the 
ideura and sides of the propodeum. 

The wings subhyaline, a little darker m the upper half of the marginal cell and in 
that portion of the apex ^yond the cells. The venation fuscous except the costal 
vein, which molmes to feirugmous. The second transverse cubital vem completely 
interstitial with the second recurrent vein. 

The are tncolored, with ferrugmous and black predominant over jrellow. 
Ferruginous are the following parts: forelegs with the trochanters narrowly at the 
apex, femora above especially toward the apex, anterior part of the tibiae; middle 

dightly toward the apex of the troclmnters, femora entirely except for a basal 
spot of bla^ bdow, tibiae entirely except for a narrow run of black posteriorly on the 
external side, all the tarsal jomts except for the darkened apical half of the claws; 

1*^ with the femora wholly except for a block streak anteriorly at the base, 
tibiae except for a black qpot occupying the basal two-thirds of thdr external surface 
ftlnng the i^ntarinr half and a darkened basal area on the under side of the ]omt, the 
tibial spines, merely a narrow anterior rim on the basitorsi, and the r emainin g tarsal 
joints except for the darkened apical half of the claws. The other parts of the legs ore 
black except that at the base of the tibiae of all of the legs there is a distmct, pale 
yellow maculation. The 1^ are robust, covered with silvery gray to whitish hairs 
that are rather long on the under edde of the femora, especially in the case of the front 
pair, but short, rather appressed, and scalelike on the outer surface of all the tibiae. 
The basitarsi flattened, those of the hind pair of legs broad; the tarsal brushes pale 
gold. The pulvilh rather small. 

The first five tergitea of the abdomen relatively diiny even though they are fairly 
closely punctured, the punctures being very fine at the base but somewhat larger 
toward the apex of each tergite. The sixth tergite dull and granular, although finely 
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BO. The abdomen black with uninterrupted, pale yellow bands on the first five 
tergites. These bands are rather abruptly broadened at their lateral extremities, but 
narrow and of an irregularly undulating character above over most of their extent, 
being very obtusdy V-shap^ at thenr noiddle. The band on terete 5 is more uni- 
formly broad t-hfl-ti are the bands on tergites 1-4. There is a small spot placed at the 
middle of each lateral half of teigite 6. The hams are pale and long on each side of the 
basal concavity of tergite 1, sparse and short but erect on tergites 2-6, while tergite 6 
is rather densely covered, especially toward its apex, by ^ort, appressed silvery hairs. 
The ventral scopa is silvery white. 

Length, 9}i mm. ; width of thorax, 3^4 mm ; length of forewing, including tegula, 
8)^ mm. 

This species, which is described from a single specimen m the Briti^ 
Museum that was collected by Schumann at Atoyac, Vera Cruz, Mexico, 
is one of the smaller members of the genus Heteranthidmm, In my key 
to the genua (1926, Amer. Museum Novitates, No. 218, pp. 2-4) it 
comes closest to Heleranthidium crdssipes and Heteranthidium fontem- 
vitae, both from Florida. 

In size, atoyacae Ls comparable especially with craasipes. In both 
aioyacae and crassipes the mandibles are short. In arassipea the two 
teeth, one to each side of the middle of the apex of the clypeus, are much 
stronger than in atoyacae. In both these species the antennae are short 
but in aioyacae the terminal joint of the flagellum is only about one and 
one-fourth times as long as it is wide whereas in crassipes the proportions 
are nearly as two is to one. The punctation of atoyacae is much less 
coarse than is that of craesipes, the punctures of which are large and relar 
lively sparse, with shining interspaces on mesonotum and abdominal 
tergites, whereas aioyacae is dull on the mesonotum and with a somewhat 
subdued sheen on the abdominal tergites. The facial and thoracic 
maoulations of aioyacae are cream-colored and more restricted than are 
the deep yellow maculations of craesipes. The clypeus of atoyacae is 
bimaculate; that of crassipes largely yellow. On the mesonotum the 
stripes are interrupted at the ant^lateral an^es in atoyacae whereas in 
craseipee they are L-shaped. There are four widely separated macula- 
tions on the scutellum and axillae of atoyacae, in contrast to the broad, 
continuous maculation, briefly interrupted at the middle of the scutellum, 
that is present in this region in oraesipes. The carinate tubercles are 
immaculate in aioyacae, maculated in craesipes. The anteriorly undulat- 
ing bands on the tergites of atoyacae are replaced in craesipes by bands 
that are rather evenly emarginate above, suggesting a very gradual, un- 
interrupted curve that terminates somewhat before the broad lateral 
extremities of the bands. In both species tergite 6 is two-spotted. The 
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legs of atoyacae show a far greater predominance of red over yellow, only 
the bases of the tibiae being spotted with yellow, whereas in crassipes 
virtually the entire external surface of the front and middle tibiae, a 
large area on the hind tibiae, and a stnpe on the under side of the front 
femora are yellow. 

From fontemvitae the present species differs structurally in having 
short, broad mandibles with a rather straight apical edge, not long, 
greatly overlapping mandibles with a rather inal anting apical edge. 
The antennae are much shorter than those of fontemoitae, all of the seg- 
ments except 1, 2, 3, and 12 being shorter than broad whereas in fon- 
tenmtae only segments 4, 5, and 6 are shorter than broad. The tubercles 
are sharply carinate above in atoyacae, less sharply so m fontemvitae] the 
depressed apical runs just beyond the bands on the tei^tes are narrow 
and, except at their extreme base, impunctate and shiny in atoyacae 
whereas in fontemvitae these runs are rather more developed and very 
densely and strongly punctured. Other differences, fundamental as 
well as superficial, could be added. 

Dianthidium bertonii Schrottky 

Dianihidium herionit Scsbottkt, 1905, Analee Cientifioos Faraguayos, (1), 
No. 4, pp. 6, 12; 1908, Analee de la Sodedad Cientifica Argentina, LXV, pp. 230-1^1. 

Two specimens, a male and a female (U. S. National Museum) 
were collected by K. Fiebrig at San Bemardmo, Paraguay, the female on 
Nov. 2, the male on Nov. 29, “on a thin green leafless stem of a labiate.” 

This species has the typical scalelike tegulae of the North American 
Dianthidium although lacking a coxal spine. Its second submaj^nal cell 
is sl^tly larger than the first and its second recurrent vein extends 
beyond the second transverse cubitol by a distance only about half that 
by which the first recurrent vein extends beyond the first transverse 
cubital. 


Dianthidiuxn ourrani, new spedes 

Maub — ^Very Hnnfl.n and highly maculated speoies, black with ri(di yellow and 
fecTuginous marldngB. The head has the following parts yellow: mandibles esoept 
the three black ajncal teeth, olypeus, inner orbits of the eyes (to the level of the 
anterior ooeUus in the Barro Colorado spedmeiis, confluent with the postorbital band 
in the specunens from Bao Frio), a contmuous broad band encircling the back of the 
head from the base of one mandible, along the posterior orbit of the eye, across the 
vertex to the base of the other mandible, the supradypeal area to above die level of the 
base of the antennal sockets (this maculalion usually forks above in the case of the 
Barro Colorado spedmens but is at most slightly emarginate above in the case of the 
Bio Frio spedmens), a longitudinal yellow stnpe bdow the middle ocdhis (absent in 



14 AMERICAN MUSEUM NOVITATES [No. 624 

several of the Barro Colorado speoimens), and a yellow stripe (sometimes indistmct) 
anteriorly on the scape, which is otherwise femigmous as ore the j omts of the flagellum 
The head densdy punctured 

The yellow maculaUons of the thorax ore as follows: a spot on each side of the 
pronotum, L-shaped maculations bordering the mesonotum, the longer arm of the L 
bemg along the side ftnH confluent with the contmuous yellow of the axillae and scutel- 
lum, tubercles, a curved stnpe anteriorly or, more rarely, an enoirchng hne on the 
otherwise ferruginous t^ulae, virtually l^e entire mesopleura The mesopleura and 
mesonotum with dense punctures, those at the very base of the black area between the 
short arms of the L-shaped figures being especially small and fine The postenor face 
of the metathorax densely, uniformly, and microscopically teesellate and, m addition, 
with distmct punctures grouped fairly densely at the base and sides but absent &om 
the middle region The extreme base of the propodeum with a narrow row, medianly 
discontmuous, of shallow and rather mdistmct pits 

The legs almost wholly yellow, von^ated with femigmous usually on the femora 
above, the tibiae within, and the tarsal jomts beyond the basitarsi In the Barro 
Colorado specimens the trochanters are conspicuously marked with black, and m 
addition there are sometimes one or two splashes of black at the base of the femora; 
m the specimens from Rio Fno these dork markings show only fomtly or not at all 
The pulviUi rather elongate, not so long, however, even m extreme coses, as the tarsal 
claws, which on their apical half ore dark red to black 

The wings with tiie second recurrent vem extending a considerable distance 
beyond the second transverse cubital vein, about as far as the first recurrent vein 
extends beyond the first transverse cubital vem. The first and second transverse 
cubital veins conveigent above, the first straight, the second with a sligbt smuation, 
less marked than in tiie second recurrent vein. The marginal cell has a short appendix 
at its lower apical extremity. The wings somewhat deeper than hyaline and darkened 
in the marginal cell and in the veioless apical part adjacent to the marginal cell The 
venation brownish but the stigma rather more inchned to dull femigmous. 

The abdomen less closely and more finely punctured than the head and thorax, 
with the larger punctures near the base of each tergite, the smaller ones near the apex, 
but the nms narrowly impunctate at the apex The tergites reddish, with broad, 
uninterrupted bands across the upper half of tergites 1-3, still broader, umnterrupted 
bands on tergites 4-^, and wnth teigites 6-7 wholly yellow as is the venter. The 
concavity at the base of tergite 1 usually nmmed irr^larly and discontmuously 
with black. At the middle of the apex of tergite 6 there is a prommence or tubercle 
that IS slightly cylindncal viewed from above and truncate and subtnangulor viewed 
from below The seventh teigite has a wide, rather shallow, subrectnngular emor- 
gination along its nuddle, resulting in two widely separated, strong, narrow, lateral 
spines 

Thehair lig^t, nowhere very dense or conspicuously long, rather evenly distributed 
over the head, thorax, 1^, and abdomen, that on the clypeus, vertex, mesonotum, 
and inner surface of the basitarsi tending to golden, that on the under surfaces of the 
body mlvery. 

Length, 4)s to 5 mm.; length of forewing, about 5 mm 

Female. — ^Little differentiated from the male in its maculations, sculpturing, 
and color and character of hour The mandibles four-toothed instead of three-toothed 
and more extensivdy black at the apex. The yellow maculation in the supraclypeal 



1933] 


SOME NEOTROPICAL ANTHIDIINAE 


15 


area sometunes more or less dusintegrated but m one specimen at least even more 
replete than in the Barro Colorado males. The yellow bonds on tergites 4-£ rather 
narrower than in the male, and tergite 6 usually more or less ferruginous apically 
instead of wholly yellow. The venter predominantly ferrugmous and its soopa 
silvery Tergite 6 without armature, resembling the preceding tergites The pulvilli 
much less developed than m the male. 

Length, 4}^ to 6 mm ; length of forewing, about 5 mm. 

It may be that curram is structurally close to if not identical with 
what Schrottky has described as ihenngt. Nevertheless, m Schrottky’s 
description no mention is made of the character, so conspicuous m the 
male of curram, that occurs on tergite 6, and the lateral spmes on tergite 
7 of ih&nngi are said to be tiny, not well developed as m curram. In 
fact, the description of ihenngi m this respect as well as m its allusion to 
coarse punctation is more suggestive of Cockerell’s gualanenae than it is 
of curram The specimens of curram are even smaller than iheringi, 
rangmg from 4}^ to 5 mm. as against mm. specified for tkenngt. The 
maculations of cun-ani do not entirely accord with those described for 
iheringi The antennae are wholly ferrugmous, with a yellow stnpe on 
the scape, whereas those of ihenngt are described as “rust brown at the 
base” with the imphcation that beyond the base the antennae are black. 
In curram virtually all of the mesopleuron is yellow, in ihenngi only a 
small spot anteriorly. In curram both the axiUae and scutellum are 
virtually all yellow, formmg a continuous band with the L-shaped yellow 
borders of the mesonotum ; in ihenngi there are, instead, two maculations 
at the tip of the scutellum In the specimens of curram before me there 
are lacking the median longitudinal stripes on the thorax mdicated for 
ihenngi. Fmally curram has the yellow band on tergite 1 continuous, 
not interrupted as in ihenngi. 

In its maculations Dianthidium curram, male, is very like Dianthi- 
dium greganum subspecies coloinbiae, male, which likewise occurs at 
Rio Fno, Colombia The black apical jomt of the flagellum of D. 
gregarium subspecies colombiae and the presence of black on many of 
the other jomts serve to differentiate this insect from curram, while the 
absence of yellow from the mesopleura of cohmhiae, male, if constant, is 
an even more stnkmg superflcial difference. The notably longer, black- 
tipped, lateral spines on tergite 7 of gregarium subspecies coUmbiae best 
differentiate it, however, from curram with its much shorter and wholly 
yellow spines. There is also a strong superficial resemblance between 
both sexes of curram and Hypanthidium panamense 

One of the males from Barro Colorado Island, Canal Zone, collected 
by C. H Curran, Dec. 23, 1928, has been designated the type. This 
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specimen and thirteen male paratypea from the same locality, collected 
by C. H. Curran, E I. Huntington, and H. F. Schwarz, are in the 
jGnerican Museum. The specimens collected by Hun ti ngton and 
Schwarz were obtained March 22-24, 1933. Two male paratypea from 
Rio Frio, Colombia, coUected Jan. 1, 1927, by G. Salt, are in the British 
Museum, the third paratype from that locality is in the American Mu- 
seum. The allotype, collected by H. F. Schwarz, March 23, 1933, at 
Barro Colorado Island, and four female paratypes from the same 
locality, collected by E. I. Huntii^on and H. F. Schwarz, March 22- 
24, 1933, are in the American Museum. 

Dianthidiuzn gregarlum (Schrottky) 

Hypanihidium greganvm Schbottst, 1905, Anales Gientificos Paraguayoa, 
(l),No 4, pp. 8-10, 12. 

Atiihiditm greganum, FicmaBi, 1908, 'Die Apidae (Bliunenwespen) von Argen- 
tina,’ pp. 69-70. SiTRAKD, 1910, Zool. Jahrb. Syat. Qeogr. und Biol., XXIX, p. 548. 

Dianthidium gregartum, CocKBnBUi, 1912, Psyche, No. 2, p. 45; 1914, PToc. 
U. S. Nat. Mufl., XLVII, p 93. 

A female (U. S. National Museum) collected by W. T. Foster, 
Sapucay, Paraguay, in February. It differs from Schrottky^s descrip- 
tion of the typical form only in that the mandible is quadiidentate, the 
two inner teeth (xxiBsibly concealed in Schrottky’s specimen) beli^ the 
smaller ones, and in that the femora (especially those of the hind pair of 
legs) are more or less black. 

A male specimen (American Museum) from Villa Rica, Paraguay, 
1900. 


Dianthidiiun gregarlum colonibiae, new species 
Maiji. — ^Differs from the typical subspecies in the greater prevalence of femigi- 
nouB and yellow and the corresponding subordination of black. The area between the 
3 rellow antennal cannae is red, not black. There is a ferruginous patch, too, on each 
side of the pronotiun. Except for a httle black on the coxae and except for the reddish 
black apical half of the tarsal claws, all of the joints of the leg are ferruginouB 
vari^ted with yellow, the yellow being most conspicuous on the front and hind 
coxae, on the femora beneath, on the external surface of the tibiae (eqiecially the front 
and middle pair) and on the external surface of the baaitarsi and adjacent tarsal joint. 
Not merely the apical runs but the bases (for the most part) of the tergites are 
fenrug^ous — indeed the only evidence of black on the abdomen, either dorsally or 
ventrally, is the dark basal concavity on eminent 1, the basal r^on of tergite 2, and 
the black tips of the two long, yellow, lateral spmes on teigite 7. The yellow bands on 
the tergites are exceedingly broad and unmterrupted, occupying most of the exposed 
surface. On tergites 1—2 the bands are somewhat suffused with ferruginous along 
their middle; those on the subsequent tergites are dear ydlow and of increasing 
breadth. 
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Fsocaub. — ^W hat I believe to be the associated female of the above-desonbed 
male is structurally like the male in having mtrinHP converging below between 
the antennae, down-sloping tubercles that are rather flattened above although not 
soalehke as in tyjacal Diardhidivm, a medianly disoontinuoua row of narrow in- 
oonspicuous pits at the base of the propodeum, a rather short and apically broad 
Bcutellum emaiginate medianly, and forewmgs of identical venation to those of the 
male and with their upper margin notably darlfw the rest of the wing. 

The female is even more extensively TnamilRtad than the male, and shows a 
greater inclination to reddish suffusion of the yellow maculations, particularly m the 
case of the head and abdomen. The paratype is especially reddened but at least part 
of this intensifioation of its coloration may be due to cyanide staining. The black area 
on the head, viewed from in front, has shrunk in the case of the allotype to a broad 
horseahoe-shaped figure that rings the ocelh; from the outer edge of each of the down* 
pointing arms of the horseshoe a narrow streak of black descends to the base of the 
antennaa In the even more completely maculated paratype only the vestiges of this 
black figure remain. The full maculation of the cheeks corresponds with the condition 
m the female of subspecies minor (in typical gregarium and in the subspecies dypeata 
the maculation on the cheeks terminates midway down the posterior margin of the 
^es). The band along the inner margin of the ^e is, as in typical prspanum, 
confluent with the band along the vertex, not terminated, as m subspecies amtmui- 
fasdaium, a little above the base of the antennae. The clypeus of cdlombtae is wholly 
maculated, not black as in the typical subspecies, nor with a transverse ferruginous 
line in the middle as in subspeoieB dyveaia and minor. There is a small, subdued red 
maculation at the top of the mesopleura just below the tubercles. The legs have more 
black on the coxae and trochanters than is the case in the associated male and the 
yellow areas on the femora and tibiae are not sharply differentiated from the femigi- 
nouB, bemg indistinguishable in the paratype. The abdomen in both the female alio* 
type and the female paratype is without a trace of black. In contirast to typical 
gregarium and its other subqieoies, the female of the present subspecies has like the 
male broad, uninterrupted, bands on all of its tergites, but in tiie specimens on which 
this description is based these bands are red (probably due to cyanide stainii^) and 
do not present a particularly strong contrast to the light brown apical rims. 

In the absence or virtual absence of black on the abdomen the sub- 
species cohmbiae differs not only from typical greganum but also from the 
related hecAht described by Cockerell and from longtpea Friese. 

In its ornamentation colmibiae is much like HyparUhidiutn panamense. 
Its mesopleura, however, in contrast to the largely yellow mesopleura of 
pammertse, are wholly black or with only a much reduced maculation, 
and the band along the inner margin of the eyes is confluent with that 
ennirnllTig the head; the antennae of the male differ from the ferruginouB 
antennae of panaTnense, not only by their crenulate structure and length, 
but the presence of black maculations approximately as described by 
Schrottky in the case of the typical subspecies of gregarium. A rather 
dose superficial resemblance obtains, also, between cohmbiae and currant 
as indicated in the discussion of the latter. 
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What Fnese (1926) descnbed as Avihidium iongipes would seem to 
be close structurally to greganum Fnese mentions a small tooth in the 
emargination between the two long lateral teeth of the seventh tergite. 
Of this there is only the barest trace — so feeble that it scaxcely deserves 
mention — m the specimens of greganum before me, and stenutes 4 and 
5 of greganum^ not 2-4, as indicated for longtpea, have a small lobelike 
extension at each of their lateral extremities. However, these prolonga- 
tions on the stenutes of greganum are less developed than are the lobe- 
like to spmehke lateral extremities on its tergites. Of such formations 
on the tei^tes of Iongipes there is no mention m the description of 
Iongipes. 

The type and allotype of subspecies cohmbiae are m the British 
Museum. The type was collected by Dr. G. Salt at Rio Frio, Magda- 
lena, Colombia, on Nov 29, 1926; the allotype and paraty^ie are from 
the same locahty but were collected respectively on July 13 and July 17, 
1927. The paratype is in the Amencan Museum. 

A good deal of diversity of opinion has been expressed regarding the 
genua to which greganum should be assigned Schrottky in describing 
it placed it m Hypanihidium. The possession of a pulvillus would seem, 
however, to bar it from Hypardhidium as well as from ArUhidium, in 
which Strand placed it. Cockerell referred both gregarium and heathi 
to “ an aberrant section of Dianthidium.” The specimens before me lack 
the Bcalelike tubercles that are present in typical Dianthidium and the 
equally characteristic spine on the third coxae is either merely in a 
formative stage or obsolescent, being barely traceable Cockerell (1927, 
Proc. XJ. S, Nat, Mus., LXXI, Art 12, p. 3) placed arenarium, a close 
relative of gregarium, and possibly an even closer relative of heaihi, in 
the subgenus Anthodioctes. Cockerell’s heathi, like part of the type 
material of Ducke’s arenanum, was collected m Parahyba. My impres- 
sion 18 that these insects — gregarium, arenanum, curram, suharenanum, 
and probably heaihi and Iongipes — represent a division in Diantkidtum 
that leans toward Hypardhidium. 

The following key to the males of currani, greganum subsp. colom- 
btoe, arenanum, and svharenanum may be of aid in differentiating these 
rather closely related species: 

1. — ^Tha two latoral Bpinoa thftt temiiiiate the soventh tergite wholly yellow end 
ferruginous, snd rdatively short, each about half as long as the distance that 
separates the base of the one from the base of the other. The sucth tergite 
with a tuberoulate prominence at the middle of its apical edge. The antennae 
rdatively diort, not extending b^ond the tegulae curram. 
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The two lateral apmee that terminate the seventh tergite blaok-tipped rela- 
tively long, each about two-thirds as long as the distance that separates the 
base of the one from the base of the other. The sixth tergite without a 
tuberculate prominence at the middle of its apical edge. The a.niwTiTiAA very 
long, all of the jomts being much longer tban broad. When extended 

backward, the antennae reach about to the apex of the scutelliiin 2. 

2. — ^The third stemite with two rather narrowly separated reddish spines at the 
middle of its apex No ftingehke or combhke arrangement of the hairs along 
the base of this stemite, but numerous short hairs (much longer at the sides) 

over its surface ... .avbarenanum. 

The third stermte without apmee but with two scnlelike lobes separated by a 
cleft. This stemite is largely hairless over its exposed surface but has a tuft 
of hairs protmding from beneath on each side of the Ty>ftrim.Ti cleft, and its 
base has a angle row of rather stiff hairs that are graded in size, being Hmn.1] 
at the middle but long and tuftlike at the lateral extremities . 3. 

8. — ^The antennae beyond joint 4 crenulate below The basal hinge on stemite 3, 
conspicuous and ferruginous Stemite 4 has at its middle a sTnall bladelike 
triangular process that is usually concealed, however, because the two apical 
tergites tend to fold back upon the venter, gregarium subsp. coloirJme 
The antennae normal. The basal fringe on stemite 3 relatively mconspicuous and 
pale. Stemite 4 with two small, rather bulbous, dark brown stalks at the 
center, each of which terminates in a small, four-toothed comb. At each of 
the lateral extremities of stemite 4 there is a large, mpointing finger-like 
spine. Stemite 4 is usually concealed, however, because the two terminal 
tergites tend to fold back under the venter arenarium. 

Diantbldlum subarenarlum, new species 
Maus. — ^T he head dull, very densely, deeply and rather uniformly punctured. 
The mandibles tridentate, the outermost tooth the largest. The dlypeus broader than 
long. The r^on between the antennae raised, flanked on each side by a conna; 
these cnrinae converging bolow. The antennae sunple, not crenulate below, all of the 
joints longer than ])rond, the basal joints of the flagellum being the least elongated. 
The following maoulations ore ydlow: mandibles except the teeth and the outer half 
of the linse, olypous except a narrow area along the base and sides, the mterantennol 
corinae faintly, the inner orbits of the eye taperingly to about the level of the antenor 
ocellus, a line back of the ocelli extending from a little b^ond the summit of one eye 
to a httlo boyond the sumimt of the other The scape ferruginous and the three or 
four subsequent jomts hugely or wholly ferrugmous, those beyond dark at least above 
and somewhat invaded by blockish also below, the two or three apical jomts dark 
both below and above 

Tho mesonotum with punctation much hke that of the head. The pleura with 
somewhat larger, less dull punctures. The soutellum rather i^ort and apically broad, 
di^tly emorginate at the middle posteriorly. The propodeum basally with a row, 
mediaiily discontinuous, of narrow and inconspicuous pits. The tubercles down- 
sloping, rather coarsely pimctured, with their anterior end slightly connate. The red 
tegulae rather densely covered with small but rather deep punctures. L-sbaped 
borders of yellow on the mesonotum, the longer arm of the L being along the side, and 
a narrow band posteriorly on the axillae and scutellum. 
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The forelegs ferruginous except for tiie black coxae and trochanters and a dark- 
ened area on the femora above. The middle legs rather more extensively black on the 
femora, otherwise hke the fore l^js. The hind 1^ have the following ports ferrugi- 
nous: a spot on the coxae, the apex of the femora, the tibiae except for an extensive dark 
area on the outer surface, the calcaria, the baaitarsi and the next succeeding tarsal 
joint, and the basal half of the claws. The apical half of the claws of all of the legs is 
dark. 

The wings subhyaline but the forewing distinctly darker anteriorly, particularly 
so in the maifflnal cell. The venation fuscous The marginal cell with a mnall appen- 
dix or thickemng at the lower extremity of its apex. The second recurrent vein 
extends well beyond the second transverse cubital vein but not quite so far as the 
first recurrent vem extends b^nd the first transverse cubital vem. The two sub- 
noarginal ceUs subequal in size. The two transverse cubital vems converging above, 
the second laransverse cubital rather sinuous but not quite so sinuous as the second 
recurrent vem. 

The tecgites of the abdomen very densely covered with wwiall, deep punctures. 
The punctures are a little larger at the base of each tergite than at the apex, but there 
is a very narrow apical run on tergites 2-S that is impunctate and sUghtly reflexed. 
These rims senutransparent and brownish fetmg^us. The punctured part of the 
tCEB^tes rather dull. Tergites 1-2 dull reddish basally, blackish apically, with a 
rather diffuse yellowiah maculation at the lateral extremities of each, the maculations 
on tergite 2 bc^ smaller than those on tergite 1. Tergites 3-6 blaohsh, with continu- 
ous bands of dull yellow that are heavier from tergite to tergite, but even on tergite 6 
occupy only about half the tergite. Tergite 7 briefly black basally, yellow beyond to 
the induBion of its two long lateral spines only the apical tips of which are darkened. 
The stemites with a tendency to be dark basally, dull yellowi^ or ferruginous apically, 
but without strong contrast. Stermte 8 has two narrowly separated ^th at 
the middle of its apex. Stemites 4 and 5 with a spinelike termination at each lateral 
extremity. Of the tergites only tergite 7 u armed. 

The hair for the most part pale (a little 3 rellowish on the front and vertex), long- 
est perhaps at the sides of stemite 2 but not consfucuously long even there. 

Length, 6 mm.; length of farewing, including t^ula, 6 mm. 

The desoription is based on a single specimen (British Museum) 
from Brazil, the ink on the label being so faded through age that the 
specific locality is indecipherable. Tergite 7 is folded under the abdomen, 
concealing the apical stemites. Due to the age and condition of the 
specimen I have thought it inadvisable to try to relax it and reveal the 


concealed parts. The presence of the teeth or spines at the middlft of 
the apex of stemite 3, however, separates this ^des from the rather 


closely related arenariutn, heaUii,^ gregarium subspecies colorribiae, and 


Codkor^'viOTkiiK^ BUKdifldme Withadiasramof aterniteSof Aaittt ThoBternitsin 
giuBtioa baa a n^mn lerngtadiiuJ groove or deft BuggBstivB of the oondltion in onaumum and 0r«anim 
e^epeoiea eabmiw, a^ ^ diasram ehowe s hafay tuft, too, at eaoh aide of the base of thia etemite. 
eterMte M fteofAf epmae at the miadie of the apex that are preeent on stemite 8 of 

CockeralTetata in hie oomments sooompaiwing the HiB grttit, “The type «rf 

Mm^lr Mvrfji mw inaTI nn Q na alkMvaPM J -1.1^- l j.1 


of tiieee apote not me apex Iwt t^ oentoal reaion of the atemite, eaoh apot a little to one aide of the 

^ end on, aa it vraw^ and they mi^t look more 

amall tubardaB " The epecunena of aubartnariwm, 

arenorfum. and 0reoarf urn aabepedea eoZomUae before me do not aaem to ahare thia ohaiMter 
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presumably also from Umgipes os this character is not mentioned m the 
description of longipes. From gregamm and longipes it diSers further- 
more in havmg the flagellum simple, not crenulate below. See key in 
connection with greganum subspecies coUmibiae (pp. 18-19). 

Dianthldlum (Anthodloctes) megachiloides (Holmberg) 

One female (National Museum) collected at S. Bemardmo, Para- 
guay, Nov. 2, fl 3 ring m forest (K. Fiebrig) 

Dlainthldium (AntbodLoctes) nectarlnoides (Schrottky) 

One female and one male (National Museum) from Campinas, SSo 
Paulo, Brazil, Jan 30, 1901. 

Dlanthidlum (Anthodloctes) agnatum (Cresson) and 
Diantbldium (Anthodloctes) oalcaratnm (Friese) 

Friese’s calcaratum, described doubtfully as a Stehs (1021, Stettiner 
Entomologische Zeitung, LXXXII, p 96) is structurally vulmally iden- 
tical and in its maculations much like Cresson’s agnaium, also in my 
estimation an Anthodwctes. Both are characterized by exceedin^y large 
and deep punctures on the head, on the thorax, and on the sides of the 
abdominal tergites. Along the middle of the abdominal tergites the 
punctures are much finer, particularly so in the case of adcaratum. Both 
insects have along the base of the propodeum an uninterrupted row of 
deep, conspicuous, subrectangular pits horizontally placed, and tergite 7 
in the males of both is exceedingly short and virtually undifferentiated 
from tergite 6 except as to size. In respect to tergite 7 both resemble the 
of aaUi and presumably also of certain other AnthodioUea listed in 
connection with saUi (see p. 25). The wings of agnaium and calcaratum 
are slightly fuliginous, with the costal margin of the forewings a little 
darker. The males differ in their maculations as follows: 

Qypeufl entudy ydlow. A dot on each dde of tergite 1 and sometunes a maculation 
on each dde of tergite 2 as well. agnatum, 

dypeuB black with its anterior margin rather broadly banded with yellow, the band 
«inniflfaTnftff interrupted in the middle. Tergites 1-2 immaculate cakaratim. 

Thme is in the American Museum a series, both males and females, of 
cdicaraium from San Jos6, Costa Rica, including a specimen of Friese’s 
type material. Cresson’s agnatum, the type of which I have examined, is 
from Mexico. A male specimen (British Museum) from Atoyac, Vera 
Cruz, collected by Schumann, is m my estimation to be considered an 
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agnatum, although it has maculations on each side of tergite 2 (^not 
specified by Cresson) as well as on each side of tergite 1. 

Dlanthidluin (Anthodioctes) zebratum (Schrottky) 

Dianthidnm zebratum Schbottky, 1905, Aiudee Gientifioos Faraguayos, (1), 
No. 4, pp. 7-8, 12; 1908, Anales de la Sociedad Chentifioa Argentina, LXV, p 230. 
CocKBBBUi, 1914, Froo. T7. S Nat. Mua, XLVII, p. 93 

IhanOadtum ttapuerue Schbottky, 1920, Eevista do Museu Faulista, XII, part 

2, pp. 210-211. 

Several females from Argentina and Paraguay must be referred, I 
think, to this species, although the abdominal maculations differ some- 
what from those of Schrottky’s description and the specimens differ, 
too, among themselves. In all of them there are merely two widely 
separated lateral spots on tergite 1, and the narrow bands on tergites 2-3 
are without mterruption medianly (in Schrottky’s specimens “all the 
bands except the first lightly interrupted m the middle “). In the case of 
tergites 4-5 the specimen from Posadas in Misiones (from which 
Schrottky’s female was described) has the narrow bands very slightly 
mterrupted medianly; in a specimen from Bompland, also in Misiones, 
the bands on these tergites are unintemipted medianly. In the Paraguay 
specimens, on the other hand, the mterruption of the bands on tergites 
4-5 is a wide one, and these tergites would better be described as quadri- 
maculate, with the inner maculations much the larger. 

If I have interpreted Schrottky’s species correctly, it belongs in the 
subgenus Anthodioctes. The females before me have the base of the 
propodeum with a row of large, deep pits as in saUi, which is also the 
condition in what I have mterpreted as megachiUndes, the type species of 
Anthodioctes. The proportions of the labial palpi seem in both sdlii 
and zebratum as here interpreted to approach those indicated for niega- 
chiloides The description of the male pygidium of zebratum, m which 
mention is made of a “small tooth on each side,” is suggestive of the 
condition in guahnense 

Schrottky (1920, Eevista do Museu Pauhsta, XII, part 2, pp. 210- 
211) changed the name of this species, which he originally designated 
zebratum, to itapuense because Cresson had dMcribed a zebratum from 
North America Ciesson’s species is, however, a HeterarUhidium, not a 
Diardhidium, and, if one is prepared to recognize generic distinctions 
within the Anthidiinae, zebratum would still be a valid name for 
Schrottky’s insect. 

The female specimens (British Museum, National Museum, and 
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American Museum) here discussed are from the foUowmg localities: 
Bompland, Miaones Territory, Argentina, Jan. 13-14, 1927 (F. and M. 
Edwards); Posadas, Misiones Territory, Argentina, Jan. 14-16, 1927 
(F. and M. Edwards) ; S. Bemardma, Paraguay, Dec 27-29 (K. Fiebrig). 

Dianthidium (Anthodloctes) salti, new species 
M’ AT.TB. — ^Head black with a ydlow maoulatioii occupying the apical half of the 
olyi>eu8 exclusive of the narrow apical edge; a am all and narrow tnangular maculation 
(little more than a stnpe) on each side of the face, terminated above at the level of the 
base of the antennae, and a thin, very fragmentary band across the vertex from a level 
a httle beyond the summit of one eye to a level a httle beyond the summit of the 
other The pimctures are rather small and dull in the suprad]^!)^ between 

the low, inconspicuous, interantennal ndges, which are widdy separated and converge • 
below; the pimctures are larger and coarser on the dypeus and on the front, 
and very large on the cheeks; those m the supraclypeal area and on the front bear 
evidence here and there of tessellation; those on the fthiwlfH are shiny The posterior 
nm of the ohedrs is raised ked-hke and there is a canna, too, fla-nlring the innermost 
row of punctures on the cheek. The mandibles tndentate, with the outermost tooth 
much more conspicuous than the two succeeding ones. The apical edge of the d3rpeus 
with a pan of minute dentides on each side of the center, the inner teeth of each pmr 
bemg somewhat more devdoped than the outer teeth. All of the joints of the antennae 
black above as weU as bdow except the third jomt, which is largely red; the joints 
from the fourth on about one and one-quarter to one and one<half times as long as 
broad. 

The thorax black, immaculate except for a small yellow ^t on each of the axillae. 
The punctation of the thorax large, distmct, and dense like that of the front and with 
supenmiiosed tessdlation traceable, especidly m the punctures of the mesonotum. 
The suture between the mesonotum and scutdlum deep and impunotate, shiny, and 
the scutdlum itself rather short and entire, not emaiginate at die middle of its pos- 
tenor nm. The base of the propodeum with a row of subreotangular spaces or pits of 
subequal size formed by a number of short, longitudinal, more or less parallel cannae. 
These subreotangular spaces are dull with a dense, umform, microscopic tessellation, 
which extends over the entire propodeum to the mdusion of the rather ill-defined and 
in its sculpturing undifferentiated enclosure. The tuberdes black, shmy, down-slant- 
ing and with an erect, low, sharp canna on their anterior edge. The t^pilae black, 
finely punctate. 

The legs wholly black except for the apical joint of the tarsi, which is slightly 
tinged with reddish. The cdcana black. 

The wings with a httle fuscous staining and a streak of that hue m the apical 
half of the marginal cell, which has a mmute appmidix at its tip. The first submarginal 
cdl bardy larger t-bw-n the second The second recurrent vein extends a considerable 
distance beyond the second transverse cubital, almost exactly the same distance by 
which the first recurrent vem extends beyond the first transverse cubitd. The first 
and second transverse cubital veins convergent above, the first straight, the second 
with a slight sinuation, less sinuous than is the second recurrent vem The venation 
dark brown; the stigma rather hght brown. 

The punctures of the teigites of the abdomen dense (especially in the case of the 
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two basal ones) but much finei and smaUer than the punctures on the head and thorax, 
being distinctly dainty in contrast The punctation extends to the apical rims of the 
tergites, only the extreme edge of tergit^ 4 and 5 being umnvaded by pimotures A 
carinaencirchng the basal concavity of the abdomen Tergite 1 and 2 are immaculate. 
Tergites 3-6 have a broad, nch y^ow, uninterrupted band, so broad that when the 
abdomen is retracted only the apical runs show dark; tergites 6-7 are almost ex- 
duBivdy yellow The apcal tergite is short, entire, with very much the appearance 
of the six^ tergite except that it is much smaller. 

The hair of this insect is for-the most part black or fuscous The hairs are pre- 
dominantly dark on the head and on the mesonotum and mesopleura, and, though not 
dense, are relatively long, especially on the front, vertex, mesonotum, and scutellum. 
On the under side of the coxae, trochanters, and even the femora the hairs incline to 
gray, but the prevailing color of the hairs of the legs is black, even the hair on the 
under side of the tarsi being dark The hair on the abdominal tcorgites is scant, short, 
and for the most part pale. The basal part of the venter relatively glabrous but the 
median and apical stermtes covered ratW densely with silvery, rather plumose hairs. 

Length, Sji mm ; width of thorax, 2 mm ; length of forewing, mcluding tegula, 
B}i mm 

Fsmai£ — The female rather similar in appearance to the male The mandibles 
with two strong teeth at the outer half of the apex and with at most a dight undulation 
on the inner hall that suggests two additional obsolescent teeth, but even these ramt 
vestiges sometimes absent The denticles on the margin of the clypeus (two on each 
side of the middle) of about equal size The sculpturmg and punctation about as m 
the male, but an irregular, longitudinal canna traceable in some of the specunens in 
the Bupraclypeal area and extending down the basal half ot the clypeus The inner 
orbits of the eyes bounded by a thin stnpe of yellow to about the level of the base of 
the antennae and a similar very narrow band along the vertex postenorly , usually not 
or only shghtly mterrupted. The clypeus devoid of maculations except m one speci- 
men, m which a small spot is traceable on each side. The jomts near the base of the 
flagellum somewhat broader than long; those nearer the apex subequal in breadth 
and length; the apical joint longer than broad The fourth joint of the antennae and 
sometimes the apex of the first joint reddish, the other joints black both above and 
below. 

The thorax, 1^, and wings as described for the male. 

The abdomen with a dull, somewhat diffuse, broad, basal, orange to reddish 
band on tergite 1 and a dull orange to reddish band of variable thickness (sometimes 
nearly extingmshed) on tergite 2. These bands m their dull, lusterless quahty con- 
trast with the more sharply outhned, yellow bands on tergites 3-fi and the lar^y to 
wholly ydlow tergite 6 The band on tergite 3 is thinner than that of the subsequent 
tergites The stermtes are wholly yellowish red 

The hairs even more prevailingly dark than in the male, almost exclusively 
black except for the copper-colored hairs fringing the apex of the clypeus and the 
silvery ventral scopa 

Length, about 7 mm ; width of thorax, 2% to Tnm • leng;th of forewmg, molud- 

ingt^ula, 7 to 7)imm 

The specimens were all collected at Vista Nieve, Santa Marta, 
Colombia, elevation 5000 feet. The holotype was collected by G. Salt 
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on Feb 10, 1927 ; the allotype and paratypes by “M. A. C.” on Dec. 
19, 1922, Oct. 29, 1923, and Feb. 18, 1927. The holotype, allotype, and 
three of the paratypes are m the British Museum . a fourth paratype is 
m the American Museum 

In its virtually immaculate thorax and its wholly immaculate legs, 
contrasted with a rather fully maculated abdomen, and m the predomi- 
nance furthermore of black hairs over most of the body contrasted with 
the silvery scopa of the venter, Dianthidium salti has a combination of 
superficial characters that make its differentiation from most Neotropical 
Anthidunoe rather easy. 

In Cockerell’s “Key to Species Belongmg to, or Resemblmg, Antho- 
diodes'^ (1927, Proc U. S. Nat. Mus., LXXI, Art 12) salti runs close to 
megachdoides Holmberg. The description of the male of megachtloides 
does not indicate the structure of tergite 7, which may mean that, like 
tergitc 7 of aaUi, it is undifferentiated from the precedmg segments. In 
Holmberg’s insect the hairs are prevailingly pale (black m sedU), the cal- 
caria tcstaceous-ferrugmous (black m salti), the wmgs fulvous at their 
base (fuscous in salti), tergites 1-2 black (with dull red bands in at least 
the female of saUi), etc 

It would seem, judging from the description, that tergite 7 of the 
males of the f ollowmg species is possibly like that of tergite 7 of the male of 
saUi. 

duckei (Segment 7^ “merely roimded, without armature”) 
radude (Segment 7 “smaJl, simple”) 
caUorhtnum (“apex broadly rounded”) 
chrysurum (“apex broadly rounded, slightly truncate”) 
mapirense (“apex broadly rounded, without teeth”) 

From nil of these species salti differs in having prevailin^y black 
hair, the other species just mentioned having respectively “scarcely a 
remnant of brown hair,” “gray-yellow,” “extremely scanty,” “long 
rufous,” and “scanty whitish hair.” 

From duckei it differs, in addition, m having the mesonotum and 
soutellum unmaoulated, the calcana black, not red; from radiale, in 
not having wmgs that are basaUy ferruginous, from callorhinum and 
chrysurum m having the mesonotum and scutellum unmaculated. 

Anthldium pygxnaeum Friese and Dianthidium gualanenae Cockerell 

I have seen the type of neither pygmaeum, described by Fnese, in 
1910, from Para, Brazil, on the basis of the female, nor the type of 


^The atatemeat u “BOgment 1" but 1 thuk abnost certainly it diould read "aesment 7." 
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ffucdanense, described by Cockerell, in 1912, from Guatemala on the basis 
of the male. It would seem, however, that structurally these two insects 
are very similar. Notwithstanding their diminutive size (each insect is 
5 mm. m length), they are characterized by very large coarse punctures, 
and at the base of their metathorax are strong grooves with promment 
ridges separating them. In each msect the strongly punctured abdomen 
has a spot on each side of tergites 1-2 and bands on the subsequent 
tergites except that m pygmaeum tergite 6 is immaculate (possibly a 
variable character) . It is m the tiioradc markings that the most tangible 
differences in the descriptions of the two insects occur, the thorax of 
giLcilanense being “wholly without light markings ” but that of pygmaeum 
extensively maculated. 

A male (British Museum) from R. Papagaio, State of Guerrero, 
Mexico, collected by H. H. Smith at an elevation of 1200 feet, conforms 
structurally and in its maculations to gualanense as described by Cock- 
erell except that it lades the following maculations: ^ot on mandibles, 
occipital band, and lateral patches on hrst two tergites. A female (British 
Museum) taken by the same collector in October at Tierra Colorada, 
State of Guerrero, at an elevation of 2000 feet, presents the undermacu- 
lated condition that characterizes the m^e from the same state. 

In contrast to these two specimens there is yet another male 
(British Museum) collected at Atoyac, Vera Cruz, by Schumann, that 
in its maculations is suggestive of the female described by Friese as 
pygmaeum. If one excepts what are presumably sexual differences, 
namely, the fully maculated dypeus of this male and the presence of a 
narrow band on teigite 6 similar to that on tergites 3-6, then the only 
part in the description of pygmaeum that does not apply to the Atoyac 
specimen is the coloration of the legs, both the middle and bind legs of 
the Atoyac specimen being dark with a pale yellow stripe beneath on 
the apical half of the middle femora. 

I have discussed iheringi in connection with currani, but struc- 
turally ihxringi may be closer to gutdanense. Certainly the description of 
the punctation of iheringi as “everywhere dense and coarse” and of its 
tei^te 7 as “ blunt and with a tiny tooth on each side ” would apply with 
equal accuracy to the male of gualanense. It may be, therefore, that we 
have here three structurally identical or nearly identical forms: namely, 
a highly maculated form {thering{)j an intermediate form (j)ygmaeum)f 
and an undermaculated form (jgualanense). The fact that two of them, 
iheringi and gucJxmense, have been described as DianOiidium and the 
third, pygmaeum, as an Anlhidium is of no signiffoance due to the 
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divorgont intorpiotaitions of difforont authors isgardiug t.hA g©ii6ric flud 
subgeneric divisions within the Anthidiinffi. The specimens before me 
seem to ally themselves with the subgenus Anthodioctes. 
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SOME NEOTROPICAL ANTHIDIINAE: PARANTHIDIUM, 
ANTHIDIELLUM, AND HYPANTHIDl VM 

Bt Hekbebt F. Schwabz 

In this paper are included certain other subdivisions of the Anthid- 
iinae not considered in a previous issue of Novitates. The report is 
based on specimens kindly loaned by the British Museum, the National 
Museum, and by Dr. Joseph Bequaert, as well as on specimens m the 
collection of the American Museum 

To Miss Grace Sandhouse of the U. S. National Museum and to 
Mr. Robert B. Benson of the British Museum 1 am indebted for their 
kindness m interpreting for me certain of the types in their respective 
museums, and to Dr. V S. L. Pate for comparing specimens of auncoUe 
Friese with Cresson’s type of ajncoile. 

Paraathidlum gabbii (Cresson) 

One female collected at Geronimo, Guatemala, by Champion. 

Paraathidluin Jugatoruxn (Cresson) 

Six females, Mexico City (received from A. C. Baker). The speci- 
mens (National Museum and American Museum) were taken "in trap 
with turpentine,” 


Faranttaldum xnacrunun (Cockerdl) 

DiantJiidiiim macruntm Cookekhcl, 1913, AnnalB and Mag. Nat. Hist., (8) 
Xn, p. 107, male; 1914, Proc. U. S. Nat. Mus., XLYII, p. 92. 

FmMAT.m — ^Rust-red to nearly blood-red, with a minimum of black and yellow. 
Head with large, deep, coarse punctures that are dense but not confluent, the narrow 
mtervening spaces and the depths of the punctures themselves covered with a nucro- 
scopic tessellation that is most readily traced in the black areas on the front and m the 
Bupraclypeol region Two rounded ndges or swellings that are inslanting below, 
between the antennae, a httle less densely punctate on their summit than on thear side. 
The mandibles long and overlapping, relatiyely slender at the base but with a broad, 
back-slanting apical edge of rather unbroken contour, there being only a shfdit iir^u- 
lanty in the sujrface between the fairly {nronunent outer tooth and the inner angle.^ 

Ut 18 hard to eay to what extent this linear contour may bo due to wear Shsht irreRulantioB are 
Xireaent on the api^edce of the luan^leb of apeeunena of Paranihidium jugaUtnam and leindum, which 
mandiblee are othennae very similar to thoao of tnaerurum In a freeh specimen of Paranthidrum per- 
jnctuin the mnndiUes are obtus^ quodndentate 
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This long, rather regular, apical edge is not much shorter than the mtenor edge, 
giving the mandible almost Ihe iiroportions of a low isosoeles triangle of which the 
outer edge is the base. The clypeus quadndentate to quinquedentate along the middle 
of its apex, rounded and semitransparent on each side of the apex. The five basal 
segments of the antennae and the base of the sixth orange-colored to red, the segments 
heyond coal-black both above and bekiw. The four orange-colored basal segments 
of the flagellum shorter tbnu the black ones. The head rust-red except for a slight 
infusion of yellow at the lower end of the broad, heavy, rust-red bands along the inner 
orbits of the eye, and black on the following parts, apex and basal prommencee of 
mandibles, tee^ at apex of clypeus, and an area of iir^nil^ outline, rather parallel- 
aded below, broader and more or less rounded above, extendmg from the upper edge 
of the clypeus to include the ocelh. In this black area, however, are two rust-red 
maoulations; one linear, extending downward firom the anterior ocellus, and the other 
spear-shaped to quadrate, occupying the space between the mterantennal ridges or 
Bwelhngs. These two noaculationB are virtually umted, suggestmg a spear or hammer 
and its shaft. 

The mesonotum with punctures amilar to those on the head; rather larger punc- 
tures on the mesopleura and scutellum. The tegulae densely covered with consider- 
ably smaller punctures. The propodeum densely, distinctly, and rather finely puno- 
tate-tessellate over its entire surface. The tubercles soalelike, di^itly upturned along 
theur anterior half and covered except on thdr anterior edge with blotchy, large but 
vague punctures. The scuteUum aubtnangular m shape, rather straight-sided and 
with a short posterior end that is almost truncate (but wholly different m appearance 
from the scutellum of Anthidiinae that have been assigned to Pachyanthidivm and 
Anthididlwn). The following parts are rust-red to blood-red: mesonotum (entirely 
so in one specimen; with L-shaped figures of deep-orange hue in the anterolateral 
angles of the other) ; the mesopleura (almost wholly so m the first specimen, on their 
upper half m the second); the axillae and scutellum; the tubercles and tegulae; the 
upper half of the metapleura tin the first specimen) 

The coxae mostly black and the trochanters with some black discoloration in the 
red (especially mark«l in the second specimen); the femora and tibiae largely rust-red, 
with a splash of black on the under mde of the hmd femora of the second specunen and 
black at the apex of the hind tibiae of both specimens; there is a splash of black, too, 
at the base of the otherwise largely rust-red hmd basitarsi; the fore and middle basi- 
tarsi as well as the other tarsal joints largely dull, pale yeUowish, and a faint, pale 
yeflow streak at the base also of all the tibiae (barely traceable m the second specimen). 

The wings of rather daik brown stain, with brownish venation. The stigma 
orange-oolared. The marginal cell without an appendix at the apex. The second 
mibmargiiial cell considarably longer than the first submarginal cell. The second re- 
current vein extends only dightly beyond the second transverse cubital vem^; the 
first recurrent vein extends a considerable distance beyond the first transverse cubital 
vein. 

The tergites of the abdomen rust-red (their apices rather darker) with a suboval 
yellow maoulation on each side of the first five tergites of the first specimen (m the 
second specimen these yellow maoulations are submerged in the prevmling rust-red). 
The punctation of the abdomen is large and coarse, with evidences of superimposed 

^Cookardl in dewmblns the mole of D nuunu’uiit found the “ second r n goins well beyond eeoond 
e m ” 
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tessellation. The apieal runs of the tei^tes are brown and snaooth. On the venter 
there is black on the bases of the stemites even when the apices axe rust-red. 

The ventral scopa is silvery to oohraceous at the base but becomes mcreasingly 
yellowish as the apex is approached, beu:^ reddish golden on the last stermte Yellow 
to golden, too, are the much shorter hairs on the face, vertex, thorax above, over most 
of the legs, and on the tergites of the abdomen. The hairs are silvery gray on the 
anterior part of the cheeks, on the pleura and abdomen beneath, and on the coxae, 
esfpecially those of the hmd pair of legs. 

Length, 9 % to 11 mm ; width of thorax, 3}^ to 4 mm ; length of forewing, includ- 
ing tegula, 10 to 11 mm 

The first specimen, which I des^nate the allotype (British Museum), 
was collected by H. H. Smith at Venta de Zopilote, Guerrero, Mexico, 
at an elevation of 2800 feet; the second (American Museum) was also 
collected by Smith at R. Papagaio, Guerrero, at an elevation of 1200 feet. 

In spite of slight differences of detail (the most serious being that 
referring to the distance by which the second recurrent nervure extends 
beyond the second transverse cubital vein) these insects accord in so 
many essentials with what Cockerell has described on the basis of the 
male as macrurum that I feel reasonably certam they are the hitherto 
imdescribed female of that species 

The ridges converging below between the antennae and the rather 
distinctive mandibles are structures worthy of emphasis. The inteiv 
antennal ridges are not so sharply carinate as in some HypaTUhidium; 
rather do these ndges resemble the similar structures in Parardhidium 
texanum. The mandibles are very hke those of PararUkidium jugcdorium, 
PararUhtdium lepidum, etc. Judging from Cockerell’s description of the 
pygidium of the male, that structure must closely resemble, if indeed it 
is not identical with, the pygidium of Paranthidium anzonicum and 
Paranthidium texanum. I have compared the females here described 
with a female of texanum and find the structural resemblance very dose. 
They accord with texanum in the shape and sculpturing of the head, 
approximately in the dentition of the apex of the clypeus, in the character 
of the interantennal ridges, and the relationship of the joints of the 
antennae. The thoracic structure is the same for both species even to 
the inclusion of the rather triangular scutellum with its briefiy truncated 
apex, the punctate-tessellate sculpturing of the propodeum, and the 
dense but rather fine punctation of the tegulae. The abdominal punctures 
seem to me rather less dense in texanum, but the different color of the 
tergites tends to make accurate comparison of the punctures difficult. 
Curiously enough, the second recurrent nervure is in the specimen of 
texanum rather farther beyond the second transverse cubital than is the 
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case in the females of timcrurum, and this character may be a variable 
one. I susi)ect variability may occur, too, in the degree of recession of 
the apical edge of the mandible, for while the mandible of the female 
specimen of texanum is aimilftr m character to that of macrurum, its 
apical edge is somewhat more abbreviated. 

Azxthldielluzxi robertsoni (Cockerell) 

Two females and one male, all collected by H. H. Smith; one of the 
females at Soledad, Guerrero, Mexico, at an elevation of 5500 feet, in 
July, the other female at Rincon, Guerrero, at an elevation of 2800 feet, 
in September, the male at Cuernavaca, Morelos, Mexico, in June. Two 
of the specimens (a male and a female) are mthe British Museum; the 
second female is in the collection of the American Museum. 

Anthldiellmu tolteeuzn (Cresson) 

Three males, aU collected at Atoyac, Vera Cruz, Mexico, by H. H. 
Smith, in April and May. Two of the specimens are in the British 
Museum; the third specimen is in the American Museum. 

AntbldleUmn aplcale (Cresson) and Antbidlelloni aurlcolle (Fiiese) 

Artihidium apicaU Csbbson, 1878, Trans. Amer. Ent. Soc., YU, p 116. Fbiesb, 
1911, ‘Das TierreLch,* 28. LLeferang, pp. 391, 393-394. 

DianQiidivm apicde, CockssbiiL, 1904, Ann. Mag. Nat. Hist , (7) XIV, p. 206; 
1904^ BolL Soutb^ Oalif. Acad. Sd., Ill, p. 6; 1914, Proo. U. S. Nat. Mus., 
XLYn, p. 91, 

It would seem that Anthididlum auricoUe (Friese), described from 
Costa Rica, is structurally the same insect that Cresson had previously 
described from Mexico as apicale. An AnthidieUnm male taken by Dr, 
Bequaert at Zacapa, Guatemala, on May 9, 1031, which agrees with a 
specimen from San Mateo identified by Friese as his auricoUe, first made 
me suspicious that apicaJo and auricoUe, rather contiguous in their range, 
mi^t be the same. Dr. V. S. L. Pate, to whom I entrusted Friese’s 
specimens, male and female, of aurkolle, very kindly compared them with 
Cresson^s type material of apicde. He has written me as follows: 

I compared your specimens of auricoUe Fr with those of aptcaie Cr. and found 
them to all intents and purposes identical, particularly the males. I was unable to 
get time to relax the tyjies and oompue the mandibles. The legs were drawn up 
rather tightly under the body and likewise a bit difficult to see but m both species 
appeared the same. The extent of the maculation of the faces of the males differs 
slightly but not enough to make any real difference. The thoracic and propodeal 
stzucture is the same and the structure of the postenor abdominal a^;ments, particu- 
Jarly in the male, is likewise the same Finally the punctation is aiTnilar throu^out. 
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Subsequently I had a chance myself to confirm Dr. Pate’s diagnosis. 
Cresson’s male of apicale has merely a basal spot on the first tibiae while 
in Fnese’s auncoUe before me the whole joint is exteriorly yellow 
(“yellow striped” according to Fnese’s descnption), but structurally the 
insects seem to be the same. 

Anthtdidlum apicale is fairly closely related to AnlMdiellum per- 
pl&cum (Smith) from our southeastern states. Tergite 7 is rather bro^y 
rounded and the lateral apical comers of tergites 3-6 are lobate m the 
males of both of these insects, but the punctation of the abdominal 
tergites — especially the basal on^ — ^is much denser and less coarse in 
apiccUe than is the case in perplexum. 

Bypantbldium meadcanum (Cresson) 

Three females, all collected by H. H. Smith, two of them at Atoyac, 
Vera Cruz, Mexico, in April, the third at R. Fapagaio, Guerrero, at an 
elevation of 1200 feet, in October. Two of the specimens are in the 
British Museum; the third is in the American Museum. 

Hsnpaiithiditun taboganum (Cockerell) 

One female, collected by W. M. Wheeler, at Ancon, Canal 25one, 
on July 17, 1924. The specimen is in the Bntish Museum 

Hin>anthidium aureodnotum subspecies parapanamenae, new subspecies 
Maui. — ^The mandibles tridentate, the outermost tooth acute and long, the other 
two teeth considerably shorter, the innermost one broader but no longer thon the 
median one. Two carinae converging bdow m the ^ace between the antennae. 
The eyes strongly convergent below. The malar space obsolete. The head, like the 
thorax, densely punctured. The punctures largest on the anterior two-thirds of the 
mesopleura; the postenor one-third of the mesopleura mostly smooth but with 
diminutive punctures toward the apex. The tuberdes carinate above, not scalelike. 
The Bcutellum faintly emarginate at its middle postenorly Base of metathorax with 
a series of large, deep xnts, the thoramo truncation finely tessellate-punctate over most 
of its surface. The abdominal tergites much more finely punctate than the head and 
thorax, and the apex of each tergite mcure finely punctate than its base. The apical 
rim of tergite 6 abruptly produced toward the middle, the resulting process occupying 
m width a httle more than a third of the teigite, truncate in shape but terminating at 
each of its lateral extrenutieB m a rather flat but well-defined tooth. Tergite 7 bilobed 
on its aiucal half, each of the lobes being subequal to the rather deep intervening 
emargiTiation. 

The head is black with the following parts chrome-yellow; mandibles except 
teeth; dypeus except narrow, ferruginouB, apical edge; moderatdy broad stripes, 
tapering upward along inner orbits of the eyes, terminating at about the levd of the 
antenor ocdltis; an interrupted U-shaped figure m the supradypeal area, the arms of 
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the U almoat coextensive with the mterantennal ridges; a continuous band encircling 
the back of the head; a faint yellow stripe on the light ferruginous scape, the iSagellum 
being of a somewhat sooty ferrugmous. 

The thorax is black with the following areas chrome-yellow: a spot of variable 
size on the mesopleura; a speddike maculation near the outer edge of the tegulae; 
two inverted L-shaped figures on the mesonotum, the long arm of the L along the 
lateral margin and the Sorter arm part way along the anterior margin of the meso- 
notum, with the brief oompletmg element of the L represented by a stunted Hh«»r] 
stnpe; a broad stnpe on the axdlae that is confluent with a narrower stnpe nmming 
thesoutdlum posteriorly. 

The legs black with the following exceptions: yellow spots on the anterior and on 
the posterior pair of coxae; a yellow stnpe on the under side of the antenor femora 
and sometimes also on the under side of the middle and postenor femora; a ferrugmous 
stripe on the upper side of all the femora; the front tibiae almost wholly ferruginous 
with an ill-defined, yellowish stnpe on their upper side; the middle antenorly broadly 
ferrugmous mvaded by yellow, postenorly narrowly black; the hind tibiae black, 
with a vague, small, reddish maculation at the base and a stronger, yellowish macula- 
tion at the apex; the basitarsi externally yellowish, those of the nuddle and hmd legs 
narrowly striped with black posteriorly; the other tarsal jomta prevailingly ferrugi- 
nous but more or less mvaded by black, with sooty effect on those of the middle and 
postenor pair of 1^[8. The tarsal claws without pulvilh. 

The abdomen predominantly chrome-ydlow but with the following excep- 
tions . on tergite 1 the concavity at the base and a broad area at the apex black; on 
tergite 2 an area at the base and a broader area at the apex black; on tergite 3 a very 
narrow area at the base and a reduced area at the apex black; on tergite 4 only the 
apex rather narrowly dark and with more red than black; on teigite 5 the apex 
mostly dear ferrugmous; on tergite 6 the median prolongation of the nm bl^k, 
the narrow, unextended part of the rim dull ferruginous; tergite 7 m one specimen 
with a slightly darkened nm, m the other sjiecimen the nm is hyalme. 

The hairs pale and rdatively short on the under side and sides of the thorax; 
long, fairly dense, and pale on the under side of the abdomen; the hairs on the face 
and dorsal surface of the body pale or somewhat golden. The legs with hairs partly 
pale, partly golden. 

The wings dusky, especially so in the costal region; the first recurrent nervure 
g;oes wdl beyond the first transverse cubital, and the second recurrent nervure is an 
approximatdy equal distance beyond the second transverse cubital There is a nTnall 
appendix at the lower extremity of the apex of the marginal cell. The venation is 
brownish; the stigma and the tegulae are orange-colored. 

Length, 6^^ mm.; width of thorax, 2 % mm ; length of forewing, including tegula, 
6^ mm. 

S^dCALB. — Structurally differentiated from the male as follows: the mandibles 
quadndentate but with only the two teeth near the outer edge conspicuous and close 
together, the two teeth toward the inner edge more widely separate anH 
worn low, ^ving in such cases the impresaon of an unbr oken minting edge. The 
process on the apex of the penultimate tergite of the male utterly lacking m the female, 
and the apical tergite simple, of unmtetrupted, rounded outline. 

^le mac nlation s very similar to those of the male, differing only as follows: the 
mandibles more extensivdy black at the apex; yellow stripes on the nntiafr aide of all 
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of the femora m all of the specimeiis; the yellow stnpe that in the mn-lft is tsupenmposed 
on the ferruginous front tibiae lacking; the posterior area of black on the miilHla tibiae 
more extensive and the maculation at the apex of the hind tibiae lacking; the 
basitarsi black and the other tarsal joints darker t.hiin m the malw, for the most 
part or wholly black instead of ferruguious. Tergites 1-^ are as described for the 
male, even m respect to having red replace black on the apex of tergites 4-5; teigite 
6 is wholly yellow except for a very narrow marg in of black rimming the apex. 

The hairs m general hke those of the male, distinctly golden on the face h.t>H dorsal 
surface of the body 

Length, 6 to 6}^ mm ; width of thorax, 2% mm ; length of forewmg, mcluding 
tegula, 6 mm. 

I was at first inclined to believe this insect distinct from aureocino- 
turn because of the allusion in the description of aureocinctum to the Tnfl.1fl.r 
apace as yellow, whereas in the insect here described there is no malar 
space, this being “obsolete” as in Cockerell’s panamenae. Through 
Mr. Robert B. Benson of the British Museum, who kindly compared a 
female of parapanamenae that I sent him with the type of aureocinctum, 
I am informed, however, that while there are differences of coloration 
between aureocznctum and parapanamenae, structurally he can find very 
little difference between the two. In aureocinctum as in panamenae 
and parapanamenae the malar space is obsolete. Mr. Benson was kind 
enough to send me a specimen identified by the British Museum as 
aureocinctum. It is one of three specimens from the collection of God- 
man and Salvin, being taken at Teapa, State of Tabasco, Mexico. Mr. 
Benson states that the markings on the abdomen of this specimen are 
“considerably paler than in the tyiie” of aureocinctum. Indeed the 
prevalence of red and yeUow on the abdomen of this specimen to the 
near exclusion of black, verges on the condition present in the also struc- 
turally similar panamenae, and suggests the likelihood of an intergrading 
and possibly overlapping series of forms throughout Central America in 
which one extreme is the highly ornamented panamenae and the other, 
perhaps, the rather melanistic form parapanammae. 

Structurally hard to separate from aureocinctum and panamenae, 
the subspecies parapanamenae differs superficially from aureocinctum in 
its somewhat more melanistic tendencies, the discal stripes on the meso- 
thorax being merely stumplike, the legs having much black in addition 
to the merely yeUow and red mentioned in the description of aureo- 
cinctum,^ and several of the abdominal tergites being apicaUy black 
instead of “broadly ferruginous.” 

Structurally the male is virtually identical with what I have 

iJn the qieounen from Teapa identified as aunoeinelum the legs ere edidlly yellow and leddiah 
except for the lomewhat block anterior tioohaiiters. 
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interpreted as the male of panamenae (1927, Amer. Mus. Novitates, No. 
253, p. 17). The female of parapanamenae, too, seems to accord struo* 
turally with the corresponding sex of panamenae. What at first appeared 
idiarply to differentiate the one female from the other was the quadri- 
dentate mandible of parapanamenae as against the bidentate mandible 
instanced in the original description of panamenae. Miss Grace Sand- 
house of the U S. National Museum, who kindly relaxed the type speci- 
men of panamenae in order the better to examine the mandible, has 
written me, however, as follows: “There are, as you suspected, four 
teeth, arranged as you described them^ [in your letter] ” This seems to 
remove doubt as to the essential accord structurally of panamenae and 
of parapanamenae not only in the male but also in the female. 

The above descriptions are based on five specimenB, two males and 
three females aU collected during February-March, 1931, by J. Bequaert, 
at Santa Emilia Fochuta, Guatemala, at an elevation of 1000 feet. The 
holotype, allotype, and one parat3npe have been deposited by Dr 
Bequaert in the Museum of Comparative Zoology of Harvard Umver- 
Edty; the other two paratypes, male and female, are in the American 
Museum. The allotype was collected at the flowers of Baccharia tri- 
nervia. The identification of the plant was made by Mr. Standley from 
specimens collected by Dr. Bequaert. 


HTPAKTHiniXJM 


(Mexican and Central American fonns only) 
Maleis 


[Eixc^ bHobatum Fneae^ and aureocindum Cockerell (nude unknovm) and 
mdanojderum Cockerril (male unknown).] 
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1 — ^Tergite 6 produced broadly and truncately alon« the middle of ita apex Tergite 

7 with its apex bilobed 2. 

Tergite 6 sunide. Tergite 7 with its apical margin hyaline and entire, but with a 
ptlike depression medianly ... .3. 

2 — ^The 1^ and abdomen dear ferruginous and yellow. . . . .panamenM. 

The legs vanegated with black and several of the basal tergites of the abdomen 
black banded with ydlow parapanamense, 

8. — ^Tergite 1 maculated. . . 4. 

Tergite 1 immaculate. . tahoganum. 

4 — ^Tergite 2 immaculate mexicanum. 

Tergite 2 laterally maculated . . .costaricenais} 

FniiAiiBS^ 

1. — ^Two apicaUy converging catinae in the region between the antennae- Clypeus 

yedlow except for the anterior edge. .2. 

The region between the antennae without cannae 4. 

2. — ^Legs yellow with ferrugmous or reddish 3. 

Femora black, stnped with yellow below and with ferruginous above; middle 
tibiae black postenorly; hind tibiae black except for a basal spot; basitarBi 
and other tarsal jomts mostly black parapanamenae. 

3 — ^The tergites black at the base, broadly femigmous at the apex, each with a very 

hroad, entire, chrome-ydlow band aureodndum. 

The tergites red and yellow to the exdnsdon of black pawmenaa. 

4. — ^Tergite 1 black; tergite 2 with a maculation at each extremity tahoganum. 

To'gite 1 maculated ... . . 5. 

5. — ^Tergite 2 immaculate mexicanum. 

Tergite 2 with a small mark on each side . mdanopterum. 


>It u possible that eoataneanna is the undesonhed mala of CockereU's mebmopferum, but, if so, the 
female type of coataneenna does not belong with the male aOotype Indeed, I find it difSoult on the 
basis of the descnption to interpret the female of eoabtncmata as a Hyjtanthtdium while I think the m a le 
is ahnost certain^ of this group Fneae’s type material of coaiancenna mduded not only ape citnnns from 
San Joa6, Costa Rioa, but also from distant Faraguay It may welL therefore, have been oompositb 
*I am indebted to Miss Qiaoe Bandhouse, ofthe U B National Museum, who kindw wamined at 
my request toe type materlnl of H mdanopterum, H panamenae, and S labooanum, for aid in preparing 
toiB key 
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A NEW CATFISH, AMPHILIUS PICTUS, AND A DISCUSSION 
OF A SMALL LEBEEIAN COLLECTION OF FISHES 

By J. T. Nichols and F. R. LaMonte 

In a small but interesting collection of fishes from Liberia, West 
Africa, courteously presented to The American Museum of Natural 
History by Dr. G. W. Harley, we find the following pretty little catfish, 
which appears to be undescribed. 



Fig. 1. AmphUivs pictiu, twe. 

Amphlllus pictUB, new species 

Spbcific Chabactbbs — Ventral origm dightly behind middle of dorsal base. 
Head only slightly longer thnn broad; snout broadly rounded; interocular width 
about 2.6 timwi dmTnftter of eye. Caudal peduncle a little longer than deep Caudal 
shallowly forked, with round^ lobes. Maxillary barbel shorter than head. Length of 
the adipose less thn.n its distance from the dorsal. 

Dbsobiftion' 07 Type. — ^No. 12313| American Museum of Natural History; 
collected from a stream near Kaleata, Liberia; February, 1932; by Dr. G. W. 
Harley. 
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Ij6i)gth to base of oau(M, 44 mm., deptb. ia this lei^d^, 5; head to end of occipital 
process, 3.9 Eyeinhead,9; snout, 2.1; mterorbital, 3; width of mouth, 2; maxillacy 
barbel, 1.4; width of head, 1.1; depth of peduncle, 2; its length, 1 7; base of dorsal, 
2; len^ of adipose, 1 8; interface between dorsal and adipose, 1.3; height of dorsal, 
1.4; of ftTni.1, 1.8; length of pecWal, 1 2; of ventral, 1 6; caudal, 1.1. 

Dorsal rays, 7 (6 branched); anal, 8 (6 branch^); Qill-rakers, 7 on lower limb 
of first arch. 

Head depressed; peduncle compressed, mterorbital almost fiat; eyes superior, 
without free nm; lower jaw distinctly included; maxillary barbel not quite reaching 
posterior angle of giU-cover. Ongm of dorsal about equidistant between end of snout 
and tip of depressed anaL 

Body color irregularly dull olive, without distinct markings; belly before the 
ventrals white. Dorsal dusky at base m front and with a broad blockish cross-bond 
above the middle; middle of adipose more or less dusky; caudal with a blackish bar 
at its base and a broad blackish subterminal cross-band leaving the tips of the lobes 
pale; lower fins pale, essentially unmarked. 

There are five other specimens with the same data, which range from 
32-45 mm. m standard length. 

The material received, all from near Kaleata, Liberia, comprises 
the following: 

6 MarewienxrM brachiattus Gill 
12 IndUhya henryi Gill 
2 Aleatea longtpinnta (Giinther) 

2 dariaa aalae Hubrecht 
1 Clariaa libenenaia Stemdochner 
6 Amphiliua ptctua Nichols and LaMonte 

4 Hetntchromia faacaatva Peters 
8 Eemtcihromis hvnvacviatua Gill 

5 Pelmatochromia humUta Boulenger 
16 EafdmAilita faaciolatiu QQnther 

This small collection, our fimt of fresh-water fishes from Liberia, 
though too small to be in any sense conclusive, may yet be analyzed as 
evidence bearing on the relationships of the fresh-water fish-fauna it 
represents.^"® 

It is made up of some 60 specimens (10 species) as follows: mormy- 
rids, 17 (2 species); characins, 2 (1); catfi^, 9 (3); cichlids, 17 (3); 
cyprinodonts, 15 (1). 

The locality lies within the general Nile-West African faunal area, 
where mormyrids, characins, and catfish have been found to be dominant. 
The proportion of catfinh therein contained is comparable to that in the 
Nile and Congo,® and is higher than in a collection from across the south- 
ern border of the faunal area in Angola.^ In the Congo, mormyrids and 

iNiduda and BouHon, 1027, Amer Mua N^ontatoa, No 2&i, pp 1—2. 

(Nichda, 1028, Amor Mus Novitates, No 319, pp 3-7 
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choraciiiB were found to be about equally balanced, each 18 per cent by 
species. Across in Angola, the monn 3 mds still held at 1^ per cent, but 
characins were only 8Ji per cent ; whereas in the Nile collection monnyrids 
were down to about 12 per cent, characins up to 30 per cent; and in the 
present small Liberian collection characins are 10 per cent and 2 mormy- 
lids 20 per cent (2 specimens of the former versus 17 of the latter). It 
may be that the small proportion of characins in the Liberian and 
Angolan collections is correlated with an ecological factor, — am all 
streams. 

In any event, there is thus far nothing to make of Liberia more an 
outlying part of the general Nile-West African faunal area, than of 
Angola. However, let us consider the genus Barbus: 3 or 4 per cent in 
Congo and Nile collections; 41^ per cent in that from Angola; none in 
the Liberian collection. Also, the lack of representation of this genus 
can hardly be assigned to ecological conditions, for (though it is generally 
poorly represented in the forested West African area) Hmall streams are 
as a rule favorable for it. The considerable representation of cichlids, 
30 per cent (17 specimens confirming the significance of 3 species), is 
interesting, as compared with only 9 per cent Congo and Nile and 20J^ 
per cent Angola; also of interest is the presence in the Liberian collection 
of cyprinodonts (15 mdividuals of 1 species), 10 per cent, these being a 
very minor factor elsewhere. From this, one might get the impression 
that cichlids have been shouldered aside from the heart of the present 
strong Nile-Congo fauna, and that there is correlation between abundance 
of cyprinodonts and a territory that is remote from the point of entrance 
of the recent Barbus invasion of Africa. On other grounds it seems more 
likely that those two “peripheral” groups infiltrated an established 
“continental” catfish-characin fauna, than that they were present be- 
fore Africa’s invasion by such, but at least there is the implication that 
they have been long present and are not a recent invasion as the genus 
Barbus seems to be. 
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A LIST OF THE FOSSIL LAND MAMMALS OF JAPAN AND 
KOREA WITH DESCRIPTIONS OF NEW EOCENE FORMS 
FROM KOREA. 

By SmoBTASU Tokunaga 
INTRODUCTION 

The author has recently visited the Department of Palaeontology 
at the American Museum of Natural History and has had the 
opportunity of making comparisons between the Korean fossils briefly 
described in the following pages and the extensive collection of the 
Central Asiatic Expedition from Moi^olia. He desires to express here 
his appreciation of the opportumty to publish in Novitatea the first 
description of this Korean fauna and the list of Japanese and Korean 
fossil mammals as known to date 

A mammalian jaw-bone belonging to the genus Brachyodua, which 
was excavated by the author at the Ohgocene coal-bed in Kyushu, is 
assuredly the most ancient land-mammal ever discovered in Japan 
proper. 

A number of specimens described in this paper have been unearthed 
in the Eocene beds m the northwestern part of Korea. Several kmds of 
mammals are reported to have been excavated in the Miocene districts 
of Japan, among which those from Mmo are especially worthy of notice. 

An interesting species of Cervavua which lived m the Pontian age, 
the author is mformed has been discovered in Japan and China. This 
proves the fact that the islands of Japan were connected with the con- 
tinent durmg late Miocene tune. 

The surest evidence, however, of the land connection of Japan with 
China and India is given by the proboscideans found abundantly m the 
older Pleistocene beds of Japan Whether the land-bridge existed in the 
older Holocene, still remains to be detenmned. 

Six species of Rhinoceros were named provisionally as new species 
by the author, and their confirmatory studies are now being under- 
taken. 

The species marked with an asterisk in the foUowing list are those 
common to Japan and continental Asia: 
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List of the Fossil Land Mammals op Japan and Kobea 




0) 

I 

0 

I 

Specific Names 

Locality 

j* 

1 


1 

PaniATEs 

Macacus fiucatus Bly 

Bodbntia 

Kyushu (Buzen) 




X 

Sdund 

Honshu (Mino) 


X 



Lepua braehyurus hrachyurua Tern 
Gabnivoba 

Kyushu (Buzen) 




X 

Melea anakuma Tern. 

Honshu (Shimotsuke), 
K3niBhu (Buzen) 




X 

Fbobobcidila^ 






Hennmastodon annectena Mat. 

Honshu (Mino) 


X 



(SerriderUtnua) 

*Praaiegodon latidena (Clift) 

Honshu (Hitachi, 


X 



(Stegoilophodon) 

Bikuzen) 





Trilophodon aendateua Mat. 

Honshu (Rikuzffli) 



X 


{Serndentinua) 

*Tnlophod(m pcdaeindicua Lyd. 

Honshu (Mino) 


X 



Paraategodon aurorae Mat. 

Honshu (Ka{;a) 



X 


{Stegodon) 

*8teg<]^bm hordufrana Falc. and Gaut 

Honsbu (Kazusa) 



X 


*StegodonciiifHFBlc and Gaut. 

Honshu (Ise) 



X 


*Stegodon orientalta Owen 

Honshu (Kazusa, Shi- 




X 


motsuke, Eohigo, Suo), 
Nogaeaki), Inland Sea 





*Stegodon sinenaia Owen 

Inland Sea 




X 

Siegodon sp. 

Kyushu (Hsniga) 


X 



Pardephaa prdomammonteua Mat. 

Honshu (Kazusa) 



X 


(JP(daeoloxodon) 

*Pardephaa irogortlhem Fohlig 

Hon^u (Kazusa, Mika- 
wa, Omi, Shinano), 
Inland S«a. 




X 

Loxodonia ioTtunagai Mat. 

Honshu (Etohu) 



X 


(JPalaeoloxodon) 

Loxodonia namadiea nauma/nni 

Honshu (Musashi, Toto- 




X 

Mak. 1924 (Palaeoloxodon) 

noi, Sagami, Hitachi, 
Kazusa, Mikawa, 
Shimosa) 





Elephaa namadicua aetoenaia Mak. 

Inland Sea 




X 

1929 (Palaeoloxodon) 







^T^amtrainparflntheBeaaTethegengriareferanoeavduohwillbeaaadiiiFtofeBBor HenrypBirfield 
Ofloam I roruumnuic nminniT on the PrtdxMOidea. 
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List op the Fossil Land MAiacALS op Japan and Korea — Cont. 




1 

I 


o 

Specific Names 

Locality 

o 

1 

s 

1 

Loxodonla namadtca ydbei Mat 

Honshu (Ugo, Noto), 
Inland Sea, Shikoku, 
Hokaido (Ishikari) 


1 


X 

Elephas tndtcua huakt Mat. 

Honshu (Musashi, Mmo, 




X 


Mutsu) 


■ 



Mastodon^ sp. 

PaBIBSODACTTIA. 

Kor^ (Joshin) 


B 

? 


Equidae 






AnckUhenum hypohtppoidea Mat 

Hon^u (Mmo) 


X 



*Equ,u& cabaUm Linn4 

Honshu (Hyogo), Korea 




X 


(Keikido) 





Tapiridae 

Palaeotaptnu yagtt Mat. 
Helaletidae 

Honshu (Mmo) 


X 



Desmatoihenumgrangerij Bp nov 
Lopbiodontidae 

Korea (Kokaido) X ^ 





Lophiodont 

Titanotberiidae 

Korea (Kokaido) 





Titanothere sp. 

Hozan coal min^ North- 






western Korea X^ 





Rhinocerotidae 






TeHetxxras pugnator Mat. 

Honshu (Mmo) 


X 



1 

i 

1 

Honshu (Mino) 


X 



Tok. 

Rhinoceros (Teleoceros?) kaniensts 

Honshu (Mmo) 


X 



Tok. 

Rhinoceros (Acvrotherium'i) 

Honshu (Suo) 


X 



vxUanabei Tok. 

Rhinoceros {Aceraihenum't) makii 

Korea (Kokaido) 


X 



Tok 

Rhinoceros qi. 

Honshu (Suo) 


X 



Rhinoceros shindo* Tok. 

Honshu (Shimotsuke) 




X 


Kyushu (Buzen) 





Rhinoceros koreanicvs Tok. 

Korea (Keikido) 




X 

Rhinoceros ^ 

Taiwan (Taikei) 




X 

AbTIODAOTTIiA 






Anthracothenidae 






Brachypodus japonieus Mat. 

Kyushu (Hizen) 

X 





^Dpper Eooene. 
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List or the Fossil Land Maiioiai^ op Japan and Korea — Cont. 


Specific Names 

Locality 

Oligocene 

1 

o 

o 


1 



Suidae 






Sui mppomcM Mat. 

Hon^u CUgo) 




X 

Su8 Uucomysiax Tern. 

Honshu (Shimotsuke), 




X 


Eyushu (Buzen) 





Cervidae 






AmphUragulus minoenais Mat. 

Honshu (Mino) 


X 



Dtcrocmu tohunagai Mat. 

Honshu (Iwaki) 


X 



Cervamu oweni hxrabayaahii Tok. 

Honshu (Shinano) 


X 



Cervua mppon ntppon Tern. 

Honshu (Musashi, Shi- 




X 


motsuke, lJgo),Eyushu 
(Buzen), Inland Sea 





Gemma kazuaenaia Mat. 

Honshu (Eazusa) 




X 

Cervue nukiuensta Mat. 

Loochoo Is. 




X 

*Cemma c£r. daphua Liimi6 

Korea (Eteian-nando) 




X 

Cervua sp. 

Honshu (Shimoosa) 




X 

Gemma sp. 

Honshu ^otomi) 



? 


Gemma sp. 

Honshu (Sagami) 



? 


*Maphurua damdaanua 

Honshu (Eazusa) 




X 

M-Edwards 






Muntiaeua aatylodon Mat. 
Giraffidae 

Loochoo Is. 




X 

Oirajfa rdpponica Mat. 

Bovidae 

Honshu (Eazusa) 




X 

Biibalvna sp. 

Honshu (Omi) 



X 


*Bu(m occidentaha Lucas 

Inland Sea 




X 

*Biboa geron Mat. 

Inland Sea 




X 


Eocene Mammals prom Korea 
In Kokaido, the northwestern part of Korea, there have been 
deposited Tertiary strata, in which the Hozan coal seams are found and 
at the present time coal-mining operations are in progress. The thick- 
ness of the principal seam is about 25 feet. The latter is interveined with 
four or more thin partings and lies near the base of the Tertiary of the 
region, being separated by only JK)-30 feet from the underlying Palaeo- 
zoic limestone. Sandy shales with moUuscan fossUs such as Mya nnH 
others are found overlying the seam. Because of the scarcity of fossils. 











Fig.l.—A Titanothflre,P®-*rigIit; B Titanothere,Mi(?)left; 
C. Titanothere, M‘n right AH natural size D Lophiodont, P4 
right. Twice natural nze. 


s 
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the geological age of the coal-bearing strata had not hitherto been 
determined. In 1930 the author visited this district, and fortunately 
collected a number of mammalian remains, securely imbedded in the 
coal. Mostly they are fragments, but they are very important as they 
determine the approximate geological age of this horizon. 

The more noteworthy of these fossils are the teeth of a titanothere, 
a jaw fragment of Deematotherium and vanous teeth of the Rhinoceroti- 
dae (provisionally named as Rhinoceros makii in the present list) and 
some lophiodont animal (see Fig. 1). 

Among the numerous fragments of the teeth of titanotheres, the 
author found the following specimens which probably belong to one 
individual and some of which are shown in Fig 1 of this paper: 

Bight lower canine. 

Right upper second and third premolars, and second molar. 

Lett upper third pr^olar. 

Lower third premolar and third molar. 

Excepting these isolated teeth, other portions of the skull were 
entirely broken, ») it is too hazardous to assign even a generic name 
to the present specimens. 



Kg. 2 . — Desmatothenum grangeri, sp. nov. Type specimen. Fragment of left 
maxilla with F^-F*. From the Upper Eocene coal measures of northwestern Korea. 
Seven-fourths natural size. 

Desmatotheriuxn grangeri, sp. nov. 

Tteb . — A fragment of the left Ttift-rilla with P®-P* well preserved. From the 
collection of Professor Shigeyanu Tokunaga of Waseda Umversity, Tokyo, Japan. 

Hobizon and LooaIjITy. — ^From the Upper Eocene Hozan coal deposit. Kokaido, 
northweBtam Korea. Collected by Professor Shigeyasu Tokunaga. 

DiaGOTOSis. — Size approximately that of D. mongoltense from the Irdin MRnha. 
beds of Mongolia but differing from both that species and from D. fisaum, also from 
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the Irdin Manha beds, by the greater simplicity and less quadrate character of the 
premolars and with a single interior cusp and triangular in outline F* with 
two inner cusps placed close together and separated by shallow groove on the lin giiA.] 
faoo of the tooth; subquadrate m outhne. Enamel crown relatively low, 5 mm m 
the present species and G mm in D. numgokense, measured on the hngiml face of the 
teeth. 

The species is readily distinguished from the Mongolian forms, espe- 
cially in the F* and P which in the latter species are distinctly quadrate 
four-cusped teeth. In the P the resemblance to D. mongolienae and D. 
Jiasuin is closer. D. grangeri is the most primitive of the three Asiatic 
species known and may possibly come from a horizon a little older than 
Irdin Manha, although this is not probable. 

MnABUBEmDim OF DeamoUahemim grangeri 


F*-P* 

==25 6 mm 

F* 

antero-poat. 

- 8 

F® 

transverse 

= 9 

F3 

antero-post. 

- 8.6 

F» 

transverse 

= 11 

P 

ontero-post. 

= 0 . 

F* 

transverse 

-12. 


Although the specimens of titanothere are not so perfectly pre- 
served, yet the associated discovery of Desmaiothenum in Korea surely 
proves a close connection of mammalian faunas in Korea and Mongolia 
in Upper Elocene tune. 

By means of the above-mentioned data we can say that the 
Hozan horizon, of Korea belongs to the Upper Eocene and is probably 
correlated with either the Irdin Manha or Sliara Murun formations of 
Mongolia. 
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BIRDS COLLECTED DURING THE WHITNEY SOUTH SEA 
EXPEDITION. XXIW 

NOTES ON POLYNESIAN FLYCATCHERS AND A REVISION OF THE 
’ GENUS CLYT0BHYNCHU3 ELLIOT 

By Ernst Mayr 

The confusion among the Polynesian flycatchers has made urgent 
the need for a revision. The present classification is very artificial, 
especially as the main character on which the classification is based, the 
shape of the bdl, is not only different in every genus, but even varies 
sometimes in the races of the same species. 

There are a few fairly circumscribed genera of flycatchers that 
extend into Polynesia, as Rhipidura^ and Myiagra. Other species agree 
in general color pattern, in the structure of the plumage, m the shape of 
the wing, in the structure of tarsus and feet, and other characters, but 
show many peculiarities in the shape of the bill. While the ordinary 
flycatcher bill is depressed, these birds have a bill that is as high as it is 
wide, or even decidedly compressed. This variation is deceptive enough 
to have caused the birds to be arranged in entirely different famiheB, 
as, for example, in the Piionopidae or Laniidae. I called attention to 
this in my paper on the birds of Rennell Island,^ p. 24, stating: "Pimro- 
lestea is not a genus of shrikes, as we find it placed m most modem reviews 
and catalogues, but it is most closely related to two genera of flycatchers, 
Momreha and Pomarea.^’ 

Still more striking than the removal of PinaroUstes (correctly 
Clytorhynchua) from the shrikes, is another discovery I made during 
these studies. I found that “Lalage” {=Neolalage) hankaiana is not a 
cuckoo-shrike at all, but a flycatcher, which agrees rather well in its 
structure with Mayrornia except for the different color pattern and 
stronger feet. 

The genera Pomarea, Metcholua (of which MomuihaTaea Mathews 
is probably a synonym), Mayrarma^ and NeolcUage are all more or less 
closely related to Monarcha, and it would be somewhat diflflcult to 

iPrevuHiB papers in this senes oompnse American Mubsiun Novitates Nos 116, 124, 140, 822, 887, 
360, 35(>, 36 1, 3(^>, S70, 410, 460, 486, 488, 189, 602, 604, 616, 620, 523, 531, 600, and 600. 

^1*^1, Kmn Mus Novit , No 602 

'1011, Vnior Mus Novit , No 4%, p 24 
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work out any definite generic characters. They all have a biU that is 
rather narrow for a flycatcher, but still is usually as broad as high at the 
nostnls. 

When discussing the members of the genus Pomarea,^ Murphy and 
Mathews did not mention P. dimidiaia (Hartlaub and Fmsch) from the 
Cook Islands, southwest of Tahiti Hartlaub and Finsoh emphasized 
the similarity of the new bird to “Monarches” [=Pomarea] niger, and 
their description agrees well with this viewpoint. 

I have exammed most of the known specimens of this species m the 
museums of Bremen, Hamburg, and London, and I fully agree with 
Hartlaub and Finsch. Mr. Delacour, with whom I inspected the speci- 
mens in the British Museum, even suggested that dirmdiata be regarded 
as a subspecies of nigra. The color characters are undoubtedly essen- 
tially the same, but the bill is somewhat longer and flatter than in nigra. 
The genus Rarotonga Mathews,^ based on M. dimidtata Hartlaub and 
Finsoh, therefore has to be considered as a synonym of Pomarea. 

A specialization occurs in the genus Clytorhynchus. The bill is 
compressed laterally, has a hook, and reaches an enormous sizo m the 
larger species of the genus. Nevertheless, a close study soon convmces 
one that it is really quite a near relative of Mayromis and Pomarea. 

It may be well to mention m this connection that neither does the 
genus Pachycephala belong to the shrikes The exact position of this 
genus is doubtful, but, together with some of the related genera, it seems 
to belong in the vicinity of the flycatchers. As a matter of fact, there 
are several species in the Papuan region that have been umted with 
Pachycephala by some authors and with Poecilodryas by others. There 
is certainly no sharp line. 

Two more of the Polynesian genera are referred to the flycatchers, 
but they belong to different sections of that family. Gerygone has 
already been treated m American Museum Novitates No. 486, 1931, 
pp. 22-23, and Petroica, which occurs in Polynesia with only one species, 
will be reviewed in a paper which I will prepare soon. The present 
paper contains a revision of the genus Clytorhynchus Elliot. The genera 
Myiagra, MayromiSj Neoldage and Petroica remain to be treated in the 
future. 


Glttobeykobtts Elliot 

Clytorhynchus Euuor, 1870, Proo. Zool. Soc. Lend., p 242. Type (by mono- 
typy): C. paehyeephaloides Elliot. 

iMuiphyandMathewL 1928, Amor. Mua Ncmt., No S87,pp 1-4. 

■Matna'vra, 1025, Biri. Bnt Om., Club, XLV, p. 08 
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Ptnaroleales Shabph, 1877, ‘Cat Birds Bnt Mus III, p 293. Type (by 
original designation): Myiolestea vtitenna Hartlaub 

Gbnbuic CHABAcrEBBa — A flycatcher of the Pomarea, Chasiempsia, Mayromis, 
and Monarcha group, but differs in the large, elongated and laterally muc^ com- 
pressed bill; torsi long and strong; toil long; longest secondary usually longer than 
second primary; feathers on forehead dense and somewhat stiff; usually no sexual 
dimorphism in coloration. 

The classification of this group has not made much progress since 
the publication of the ' Catalogue of the Birds in the British Museum,’ III 
(1877). In that pubhcation Sharpe, basmg his work partly on earlier 
authors, confused the classification of the genus so completely that it 
has not yet been clarified. 

To mention first the generic problem, Sharpe mcluded the Papuan 
megarhynchua (and fUhes) and the Pol 3 mesian vitiensis (and allies) m 
one genus For this genus he created a new namo (Pinaroleates), assum- 
ing that Bonaparte’s Mywlcates was preoccupied by Cabams’s genus of 
the same name But as I have shown recently,^ Bonaparte’s name has at 
least ten months’ pnonty Sharpe compheatod matters further by 
selecting vtiienais as the type for the “renamed” Bonapartian genus, 
although none of the Polynesian species was onginally included in Bona- 
parte’s genus He furthermore overlooked (as did every subsequent 
author) the fact that vitiensis, the type species of his new genus Pinaro- 
lestes (1877) is a geographical representative of pachycepfidoides, the 
type species of Elliot’s genus Clytorhynchus (1870), which Sharpe treated 
in the eighth volume of the ‘Catalogue of Birds ’ His genus therefore 
becomes a synonym of Elliot’s, while the Papuan birds, which are 
generically different, have to be put in the genus Myiolestes Bonaparte 
(1850) \nec Cabanis, 1861). 

Concemmg the specific classification, Sharpe tried (ibid.. Ill, pp. 
299-302) to use subspecies against his usual principles, but he had very 
doubtful success. Ho divided the Polynesian members of his genus 
Pinaroleates” mto four species: P. heinei, P. wHenaia (with huenatSf 
fortunae, and compreaairoatna os subspecies), P. macrorhynchiLa (with 
maximua as subspecies), and P. nigrogulana. In fact heinei and macro^ 
rhynchua ore subspecies of mtienais, while maximus is a synonym of 
nigrogitiana. The other Clylorhynchua {pachycephaloides) he attributed 
to a different family and treated it in another volume (VIII) of the 
‘Catalogue of Birds m the British Museum.’ 

Wiglesworth (‘Aves Polynesiae,’ p 27) did not improve on this 
system except by putting pachycephaloidea m the vicinity of mlienaia, 

>1031 (Deo ), MlU. Zool. Mub Balm, XVII, p 070 
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following the lead of Layard. Wetmore (Ibis, 1926, pp. 850-851) also 
did not suggest any improvements, apparently on account of insufficient 
material. Mathews (‘Syst. Av. Austr.,* pp. 649-660), who had examined 
the material of the Whitney Expedition, the same material I have before 
me, correctly included heinei, powelli, and nesiotes in the species vitienaia, 
but otherwise copied the errors of his predecessors 

The Whitney material shows clearly that we have two groups of 
species in this genus: one with large birds and one with small ones. 
I shall begin with the treatment of the small forms, since the typical 
species of the genua belongs to this group. 

SuPERSPECiES Clytorhytichiia vUienais 
Range. — Southern Melanesia and Central Pol 3 mesia. Includes two 
species: pachycephaloidea (Southern Melanesia) and mtienaia (Central 
Polynesia). 


Range 


ClytortaynchUB pachycephaloideB 
-New Caledonia, New Hebrides, Banka and Torres Islands. 


ClytorhyxiGhus pachycopbaloides paChycepbaloides Elliot 

Clytorhynchua pachycephaloidea Eluot, 1870, Proc Zool. Soc. Load., p. 242, New 
Caledonia. 

Type. — ^No, 7672, Amer Mus Nat Hist ; c? ad.; New Caledonia. 

Meabubementu of Type — ^Wmg, 88 6; tail, 80; tarsus, 21; culmen, 24; 
exposed culmen, 10 

Range. — ^New Caledonia. 

The type is m rather poor condition and so foxed that the color 
can no longer be described with accuracy. The tips of the wing-fcath- 
ers and tail-feathers are worn off; the small white tip on the second tail- 
feather (next to the central) is not visible. The measurements given by 
Elliot in the original description are somewhat too small, a point which 
has been stressed by several authors.^ On the other hand, the measure- 
ments given by Layard- are obviously too large. I have given therefore 
the correct measurements. 

Aside from its somewhat larger bill, this bird is surprisingly similar 
to vitienaia, and it may be of mterest to repeat what Layard said about 
this bird fifty years ago.® “It is exactly like a Myioleatea in shape and 
coloration, and, but for the bill, would be taken for one when in the 
hand. Mr. Cockerell, the zoological collector, now here on his way to 

‘All the meaauremfint& were rompilecl by Saraais, 1918, ‘\ ogel Neu-Caledoiuena,' p 32 
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the Solomon Islands, on being shown this bird by us exclaimed, 'Why, 
I shot that m Fiji!’ He was thinking of Myiolestes vUienais.” 

Clytorhynchtu pachycephaloldeB griseBcens Sharpe 

Clytorhynchus gnseacerut Sharps, 1899, Bull Brit Orn. Club, X, p. 29, Espiritu 
Santo, New Hebndes (type examined) 

Clytorhynehua wUenats Shabps, 1899, ibid . p 29, “ Vat£” ^Efate (type examined). 

Anin/r (male and female) — Similar to pachycephalMdea, but less rufous, more 
olive on the upperside, and moro grayish underneath Upperside dark brown, with a 
dight ohve tinge (near mummy brown, R. XV), hghter on forehead, and more rufous 
on rump and upper tail-coverts; underside much hghter and somewhat tending 
toward a gray color; throat dull buffy gray, slightly streaked by having dark gray 
shaft-streaks on all feathers of the upper throat; sides of head, ear-coverts, and rest 
of underside dull grayish clay-color; sides of breast and flanks washed with cinnamon 
or rufous cinnamon; under tail-coverts with broad white edges as in pachycephalotdes; 
tail-feathers fuscous, edged with ohvaceous brown near the base; sh^ts black, under- 
neath white; white tips of decreasing size on all but the central pan* of tail-feathers; 
wings blackish brown, with brown or cinnomon-brown edges to the wing-feathers and 
upper wing-coverts; ajallaries whitish, washed with gra 3 nsh buff; under wmg-coverts 
gray with whitish edges; mner edges of wmg-feathers buff 

Immatubb (male and female) — Similar to adult, but bill not bluish lead-gray 
with whitish edges, but blackish brown; wing-feathers more rounded, softer and witii 
more conspicuous brown edges; tail-feathers narrower and more pointed. 

Nhstling (juvenal) — l^tire body covered with a soft down which is dull rufous- 
brown on the upperside, and dull grayish drab underneath; the middle of the belly is 
whitish. 

Tarsus 22-23; culmen, from base 24-25. 




Wing 

Tab. 

Efate 

12 d* ad. 

92-97(94 4) 

78-87 (81 5) 

Mai 

6 c? od. 

90-94 (92.3) 

79-83 (81.2) 


2 9 od. 

90,90 

80,80 

Epi 

12 cf Hd. 

91-97 (98 2) 

79-86 (81 8) 

5 9 od. 

89-93 (90.0) 

76-81 (78.2) 

Santo 

11 c? ad 

89-94 (91 8) 

76-81 (77.6) 


8 cf im. 

84-88 (86 3) 

76-79 (77.1) 


6 9 od 

88-90 (89.0) 

74-77 (75.8) 


5 9 un. 

84-86 (85.4) 

75-77 (76.1) 

Vanua Lava 

6 cf ad. 

91-94 (92.4) 

75-81 (78.6) 


6 9 od. 

87-91 (89.0) 

74r-78 (76.6) 

Hiu, Torres 

9 cf ad. 

88-94 (91.0) 

77-81 (79.6) 


Range. — New Hebrides (Efate, Mai, Pauuma, Lopevi, Aoba, Epi, 
Aurora, Pentecost, Malekula, Malo and Santo), Banks Islands (Vanua 
Lava, Meralav, Gaua, Valua, and Bligh), and Torres Idands (Hiu). 

There is a great deal of individual variation; some ^dmens are 
duller and more sand-colorod, others richer and more rufous. Possibly 
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there is also a slight geographical variation. Sharpe named the bird from 
Efate from one specimen, stating that “it appears to be slightly different” 
from the New Caledonian species Undoubtedly it is! But Sharpe does 
not give any differences between it and the Santo bird. The extensive 
material at hand shows that there are no such differences. The Whitney 
series from Santo is rather dull and sandy colored, but all the specimens 
are extremely worn. Birds from the Banks Islands and oven of the Torres 
Islands are as richly colored as those from Efate. The Torres Island 
senes agrees very well with birds from other localities, except that most 
specimens have cheeks, lores, and forehead unusually grayish. In size 
the birds from the various islands also agree very well with each other. 
On the average birds from Efate are somewhat larger, but there is a 
decided overlapping. 


Clytorhynchiu vltlensU 

Range. — ^Fiji Islands, Rotumah, Home Islands, Samoa, and Tonga 
group. 

Part of this range is inhabited by some quite pronounced sub- 
species. In the Fiji Islands, however, it is rather diflBcult to work out 
subspecies that are well defined and geographically restneted. The few 
distinguishing characters that arc present in this species, such os the 
shape of the bill, the extent of the white on the tips of the tail-feathers, 
the proportions, and the general coloration, not only vary individually a 
great deal but also change slightly from idand to island. 

One can distinguish four extremes on the four comers of the range 
of this spedes within Fiji: Kandavu (S.W j, Viti Levu (N.W.), Taviuni 
(N.E.), and Lau Archipelago (S E.), but the birds from all the other 
islands combine characters of all these four races It is somewhat a 
matter of opinion to which subspecies the populations of some of the 
islands should be referred, and also whether or not additional races 
should be described from intermediate localities. 

Layard and other authors have frequently mentioned the great 
differences in size between birds from several islands of the Fiji group. 
The following table of most carefully taken measurements will show that 
these differences ore not very striking and also that the extremes are 
well bridged by populations from intermediate localities. 
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Measurements of Adult Males 




Wing 

Tail 

CULMBN 

Kandavu 

8 cf 

82-90 (Sti 6) 

67-77 (72 6) 

22 3-24 8 (23 2) 

Ono 

2 cf 

83, 87 (86 0) 

70, 74 (72 0) 

24 0, 24 4 (24 2) 

Mbengha 

7 cf 

86-90 (87 7) 

74^78 (76 6) 

22 0-22 9 (22 3) 

Viti Tjevu 

9 cf 

87-94 (90 6) 

76-81 (78 4) 

22 6-24 2 (23 3) 

Ovalau 

5 cf 

88-90 (88 8) 

76-78 (77 0) 

21 3-22 3 (22 0) 

Wakaya 

1 cf 

86 

74 


Makongai 

1 

90 

78 

22 8 

Namena 

6 cf 

86-91 (89 0) 

74-77 (76 0) 

21 7-24 0 (23 2) 

Ngau 

11 cf 

84r«8 (86.7) 

72-76 (73 6) 

22.1-23 7 (22 8) 

Koro 

11 c? 

85-90 (87 4) 

71-76 (74 0) 

21.1-23 9 (22 6) 

Vanua Levu 

10 cT 

89-94 (91 2) 

76-83 (79 1) 

22.6-24 3 (23 4) 

Kio 

3 c? 

88, 92 (89 3) 

74r-79 (77 0) 

23 1-23 9 (23 6) 

Tavium 

11 (f 

89-95 (92 I) 

76-80 (78 0) 

23.3-26 8 (24 2) 

Bombi 

6 c? 

90-93 (91.6) 

79-84 (80 8) 

23.9-26 1 (24 4) 

Ngamia 

4 c? 

94-96 (96.2) 

79-82 (80 6) 

24 9-25.3 (25.1) 


Measurements of Adult Females 




Wing 

Tail 

CULKBN 

Kandavu 

5 9 

81-86 (83.4) 

68-74 (71 6) 

21 6-23 9 (23.1) 

Ono 

2 9 

81, 83 (82 0) 

70, 70 (70.0) 

21 4, 22 8 (22.1) 

Mbengha 

6 9 

84r«i (86.0) 

74-75 (74 2) 

22 1-22 8 (22.4) 

Viti Levu 

6 9 

86-89 (870) 

75-80 (76.6) 

22 3-24 0 (23 1) 

Ovalau 

4 9 

84-86 (85 0) 

73-76 (74 6) 

21 7-22 2 (22.0) 

Wakaya 

2 9 

84, 86 (85.0) 

74, 76 (75 0) 

22 0-22 9 (22 4) 

Makongai 

2 9 

86, 85 (85 0) 

72, 72 (72.0) 

21 6, 22.4 (22.0) 

Namena 

4 9 

85-89 (87 0) 

72-78 (76.2) 

21 2-22.9 (22 2) 

Ngau 

0 9 

84-87 (86 6) 

72-77 (74.2) 

21.8-23.1 (22 4) 

Koro 

4 9 

84-87 (86 8) 

71-74 (72 5) 

22 4-23 8 (23.0) 

Vanua Ijevu 

4 9 

86-90 (88 0) 

74-78 (76 8) 

22 8-24 0 (23.4) 

Kio 

2 9 

87, 89 (88 0) 

73, 79 (76 0) 

23 9,24 9(234) 

Taviuni 

5 9 

86 91 (88 4) 

74-76 (76 0) 

23 4-24 8 (23 7) 

Rambi 

2 9 

84, 89 (86 6) 

76, 77 (76 0) 

240, 247(24 4) 

Ngamia 

2 9 

91, 92 (91.5) 

79, 80 (79.6) 



Clytorhynchus vltiezuils vltieosls (Hartlaub) 

Myiolestea vitienns Hahtlatjb, 18(56, Ibis, p 173, Ovalau 
ADTTiiT Male — Crown, back, and scapulars sepia brown, rump and upper tail- 
coverts more rufous; lorra, supercQiones, and sides of head dull browmsh-gray; 
underside more or less dirty buffy or ohvaceous gray, middle of abdomen hghter; 
sides of throat and breast washed with ohve-brown; flanks tawny; wings dark brown, 
upper wing^soverts and wing-feathers narrowly edged with rufous or cinnamon- 
brown; asdUanes and under wmg-coverts gray with a slight brownish wash; tail 
dark brown, tail-feathers with narrow cinnamon edges near the base; outer three 
tail-feathers with broad white or buffy white spots on the tip of the inner web; on 
the outermost tail-feather also some white on the tip of the outer web; size and color 
of these spots vary considerably. 



8 AMERICAN MUSEUM NOVITATES [No. 628 

Ati ttt/p FomaIiBi. — ^N ot perceptibly different from males; white spots on tip of 
tail-feathers perhaps averagmg smaller. 

Ins brown, bill black with whitish tomia, feet bluish gray. 

Immatube. — I n coloration HiTmlii.r to the adult, but bill entirely blockish; first 
primary rounded; wing-feathers softer; tail-feathers narrower 

Nebtunq — ^B ody plumage very soft and downy; upperside rufous-brownish, 
underside whitish, more cmnamomeous on the sides of the breast and flanks; bill 
black. 

Mbabubxmbnts. — S ee table, p 7. 

To vihensi8 I refer also the populations of some of the islands m the 
vicinity of Ovalau. However, as they have in each case certain characters 
of their own, I shall describe separately the populations of each of these 
islands as compared with Ovalau birds. 

Vm IiBvtT — Slightly larger, with longer bills; tips of tail-feathers on the 
average purer white; upper throat, lores and sides of head darker, block bases of the 
feathers more pronoimced; upperside less rufous; hmd neck and crown with a more 
distinct grayish olive tinge 

Wakata and Makonoai. — ^T he few specimens from these two islands agree in 
every respect with typical mtunaia 

Nauena — ^A gree in size and coloration very well with Viti Levu specimens; 
tail short. In some specimens the olive-gray tmge of hind neck and crown is rather 
pronoimced, thus di^tly approaching huensis 

Koao. — ^Also very sim^T to typical birds; upperside slightly more grayish ohve; 
ear-coverts lighter and less brownish; under tail-coverts paler, less rufous; tips of 
tail-feathers more whitish; bill iQightly heavier 

NoAU. — Smaller than viUenats, particularly in the male sex; biU finer, more 
compressed; upperside lighter, less dark brown, more cinnamon, less rufous; tail- 
feathers and wing-feathers lighter brown; grayish parts of underside washed with 
ohve-buff; nuddle of belly not as light os m vUtensu; rufous of flanks and under tail- 
coverts less tawny, more cinnamon; sides of head lighter; whitish edge of mandibles 
broader These birds thus tend in several respects toward the characters of com- 
pressvrostrU, but are still clearly referable to mtiensts. 

Mbbngha. — S omewhat mtermediate between vtltenns and compreasiroslrta, but 
nearer to vUtensis; differs from Ovalau birds m smaller size; bill of a shape mfniln.r to 
viHensu, not long and compressed; uppeiside dork os m vUimau, sometimes with a 
dark rufous w'ash; underside also sometimes rather washed with rufous, but m the 
series more like mttenats without the buffy tone of compressirostns. Remarkable m 
this population is the high number of specimens in the rufous phase, which occurs only 
ardy on other islands. 

Range. — Ovalau, Viti Levu, Namena, Wakaya, Makongai, Koro, 
Ngau, and Mbengha, Fiji Islands. 

Glytorhynohus Titiensls comptressirostris (Layard) 

yiolestea compressirostm Layakd, 1876, Ibis, p. 168, Kandavu Island (ibid.» 
p. 392). 
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SnBBFOCiFic CaABAcraiBS — flimilnr to vUtenata, but smaller; bill longer and much 
more compressed laterally; wbiti^ edges of tomia much broader; gonys more or lees 
whitish; underside less grayish, distinctly washed with buff, lower belly not so light; 
fla-nlcH and under tod-coverts hghter tawny; sides of head, throat, and breast lighter; 
upperside distmctly lighter; back, rump, and upper tad-coverts much more brightly 
rufous, distinctly different from crown and hmd neck; wings and tad not so deep 
brown, much more rufous; edges of wing-feathers and tod-feathers tawny or rufous; 
whitish tips on the tad-feathers large and very distinctly washed with rufous, never 
as pure whitish os m some specimens of vUtmsis. 

iMStATUBB PiiUMAOB. — One immature male from Vanuokula has the bill entirely 
black and has other characters of immaturity; upperside darker, with less rufous in 
the plumage; underside clearer, less buffy. 

Measuhbmbints. — See table, p 7. 

Range. — ^Kandavu, Ono, Vanuakula, Fiji Mauds. 

Birds from Ono agree perfectly with Kandavu birds. No adult 
was collected on Vanuakula. 

Olytorhynchus vitiensis buensis (Layard) 

M [yiolestea] buenui Layabd, 1876, Ibis, p. 145, Mbua Bay, Vanua Levu, Fiji> 
SuBSPnciFio CnABACTBRS — Similar to vUtmata, but slightly larger, with a 
heavier bill; underside less grayish, somewhat washed with olive-buff; rufous flanks 
less conspicuous, under tail-coverts less rufous; upperside very different, much hghter 
and with a grayish olive, not brownish rufous, tinge; lores, sides of head, ear-coverts, 
and sides of neck much lighter, more grayish, less browmsh; wings and tail on the 
average lighter, tending more to gra3nsh cinnamon than to rufous brown; whitish 
tips of tail-feathers large as m vtbsnsts, sometimes stron^y washed with rufous 
Mbabubbuiunts. — See table, p 7 

Range. — ^Vanua Levu and Kio Islands, Fiji Islands. 

Birds from Kio Island agree very well with Vanua Levu birds. 

There is no specimen in the British Museum that con be considered 
the actual type of this form; however, there is a senes of six specimens 
from Bua Bay identified as huerms by Layard himself. These specimens 
are probably the cotypes of huemis. The measurements given by Layard 
in his origiaal desenption are obviously wrong, as are most of Layard’s 
measurements; he gives for the wing 82 mm., for the tail 84, for the bill 
27.5, and for the tarsus 23 (Ibis, 1876, p. 146) This is too large for toil, 
bill, and tarsus, and too small for the wing However, the name huensis 
cannot be referred to riigrogidaris, since all the specimens in the British 
Museum that were referred by Layard to huenais belong to the smaller 
spedes (vitienais). The name buerms will have to be applied therefore 
to the geographical representative of miiensis on Vanua Levu. 

ClytorbynchUB yitiensis layardi, new subspedes 
Type. — ^No. 262357, Amer. Mua. Nat. Hist.; d" ad.; Tavmni Maud, Fiji 
Islands; December 13, 1924; R H. Beck and J. G Correia. 
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fPaeihyeephala nutcrorhyncha Latabs, 1875, Pioo Zool Soc. Lond , p. 150, 
Taviuni, preoccupied by Pachycephala maerorhyncha Strickland, 1840 

fMyiolestea macrorhyndiua Layabd, 1876, Ibis, p 145 (now combination). 

SxTBBFiDciTic Chabactsbb. — S imilar to buenats Iiayord, but slif^htly lary;er and 
with Btronger bill; underside very different, strongly washed oUvoceous ochre or buff; 
middle of abdomen not distmctly whitish; tawny sides of breast and flanks not so 
strongly contrastmg with the rest of the under surface; under tad-coverts tawny; 
upper surface rather bright and rufous, resembling that of compressirostns, not os dull 
brownish as m vtttensia, or as grayish ohve as m hueneu, lower bock and rump strongly 
rufous, crown and nape with a slight ohve tinge; ear-ooverts, sides of he^, and of 
throat with a warm brown tinge, not as grayish os m buensis or as dull brown os in 
tntunsta, wmgs and tad stron^y washed with rufous brown; tips of tod-feathers 
huffy to rufous, sm all and not always very pronounced; sometimes only mdicated 
as a lighter apical zone of the tad-fearers 

MBASUBiDMBaiTs, — See Table, p. 7. 

Range. — Taviuni Island, Fiji. 

The nomenclature of this subspecies has been m a great muddle up 
to date. In 1876 (Proc Zool. Soc. Lond , p. 150) Layard described a 
Pachycephala maerorhyncha from Tavium I^and, which he called Myio- 
kstea macrorhynchua in the following year (Ibis, 1876, p. 145). This 
name was applied to the larger species of Clytorhynchna by most of the 
subsequent authors (Sharpe, Wiglesworth, Wetmore, and Mathews). 
The type apparently is no longer in existence, and we have to rely on 
Layard’s description for an identification. The color characters he gives 
(in 1875 and 1876) apply fairly well to layardt, but his measurements are 
rather confused, as can be seen from the following transcription of his 
inches and lines mto milhmeters. 



Wing 

Tah. 

BiUi 

Tabsub 

layardi, Whitney Series d* and 9 

85-95 

74-80 

23.3-25.8 

20.0-21 

macrarhynehua (P. Z. S., 1875) 

89 

76 

25.4 

21.0 

macrorhynchus (Ibis, 1876) 

84 

05 

29.6 

27.6 


The measurements given in 1875 fit layardi well, but the different 
measurements given in 1876 for the same form (sic!) are obvioudy im- 
possible, since in no form of Clytorhynchus is the tail longer tha.n the 
wing. Layard’s remark (Ibis, 1876, p. 146) : “The bills of M. buensia and 
M. macrorhynchus much exceed the others [vUimsia and allies] in length, 
and are nearly twice as thick ” was probably the principal reason why 
many subsequent authors associated Tnacrorhynchus with maximus 
( — mgrogidaris). Layard, however, calls his newly discovered form 
maximus (Ibis, 1876, p. 153) “the giant of the genus, far exceeding M. 
nmrorhynchus in axs; its bill is the chief feature.” By this statement he 
puts macrorhynchus rather definitdy among the amallflr species of Cly~ 
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torhynchus. A senes of birds m the British Museum, labeled M. macror- 
hynchus by Layard himself, consists of birds of the smaller species. It 
is therefore probable that most of the recent ornithologists were mistaken 
in referring the name macrorhynchua to a representative of the larger 
species. 

The name macrorhyiirhibs is preoccupied and could not be used any 
more even if it could be definitely associated with one of the Fijian forms 
of Clytorhynchus. The identity of macrorhyncha Layard, however, can 
not be assured with certamty, as the type is lost, although I have shown 
in the previous discussion that it refers most hkely to the smaller species. 
In the face of this situation it seems wiser not to rename macrorhynchus 
Layard but simply to describe as a new subspecies the geographical 
representative of viiiemia on Tavmni and to refer to it as doubtful 
^nonym Pachycephala macrorhy^icha Layard {nec Strickland). 

The smaller islands of eastern Fiji are inhabited by a series of sub- 
species which form a complete bridge between mtienais and buenais of 
the western Fiji islands, and hetnet of the Tonga group. 

The first step in this direction is pontifex which already has prac- 
tically the large size of hmnetf but in coloration is still sunilai’ to huensis. 
The next step is vatiuma, which has the underside much lifter and 
purer gray than any bird in the western Fijis; nesiotes combmes this 
with a reduction of the rufous tones on the upperside; the final step in 
this direction is hetneij m which form the brownish colors in the plumage 
are almost entirely eliminated. 

ClytorliTiK^UB vitiensis pontUex, new subspecies 

Ttfb. — N o. 252318, Amer Miis, Nut Ilist ; cf ad ; Ngomia Islaiid, Fiji 
Iriands; Nov. 26, 1024; R H Beck and J G Corroia. 

SuBBPBCOTO Charactbrs — Similar to huetu>w, but much larger and with stronger 
bill (see measurements) underside purer gray, less washed with buJf ; under tail-<30vertB 
lighter; tips of taol-feathers more rarely washed ivith rufous, usually more whiUsh; 
upperside similar to that of bucnsi^. 




WiNO 

Tail 

CULMBN 

Ngamia 

4 cf ad 

94-90 (95 2) 

79-82 (80.6) 

24.9-26 3 (26 1) 


2 9 ad. 

91,92 

79,80 



1 9 imm 

91 

78 

24.0 

Rambi 

4 c? ad 

91-93 (92.0) 

79-84 (80 6) 

23.9-24.8 (24 2) 


2 cf imm 

85, 90 

79,82 

23.6, 26.1 


2 9 od. 

84,89 

75,77 

24 0, 24.7 


Range. — Ngamia and Rambi Island, Fiji Islands. 

It is with some hesitation that I include the Rambi birds in the range 
of porUtfex. They have rather strong bills and also have the under surface 
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rather grayish, but they are of the general size of buensis and tainunenais, 
and have the upperside more rufous brown than either. If one docs not 
want to create a new form on these slight characters, it seems to be best 
to include these birds with poniifex, 

Clytorhynchua vitienals vatuana, new subspecies 
Type — ^No. 252270, Amer. Mua Nat Hist ; cf ad ; Tuvntha Island, Pi]i 
Islands; September 10, 1924; R H. Beck and J. G Ckirrela. 

SuBBFEGinc Chabactubs. — ^ tn size and coloration of the underparts very Bimilar 
to neaiotea; however, chin, throat, breast, and sides of throat lighter and less pure 
gray; under tail-coverts darker buff; for^ead, lores, and ohm lees blackish; upperside 
very different, much lighter; on crown and hind neck tending to ohvoceous cinnamon; 
back, rump, fl-nil upper tail-coverts brighter rufous, not so dull brown; edges of wing- 
feathere and tail-feathers brighter and more rufous; differs from pontifex by the 
grayish underside which is hardly washed with any buff, by having the tips on the 
tail-feathers pure white and much smaller; approaching pontifex in the coloration of 
the uppeiparts. 




Wing 

Tail 

Cttlmbk 

Tuvutha 

9 cf od 

99-102 (100.7) 

78-84 (82 3) 

24 6-26.2 (26 6) 


1 9 ad 

96 

82 

24.7 

Yathata 

6 c? ad 

94-100(96 4) 

76-85 (80 4) 

24.1-26 6 (24 9) 


3 9 od 

93, 96, 97 

78, 80, 81 

23 0, 23 9, 24.2 

Vatu Vara 

1 (f ad 

96 

79 

24 8 


2 9 ad 

95,95 

79,79 

23.8, 24 1 


Range. — ^Northern Lau Archipelago (Tuvutha, Yathuta, and Vatu 
Vara), Fiji Islands. 

The birds from Yathata and Vatu Vara can be referred to vatuana, 
although they show some minor differences They are shghtly smaller, 
and particularly the Vatu Vara specimens show less rufous, more ohva- 
ceous cinnamon on the upperside. They agree, however, in the coloration 
of the underparts and in the bright (not dull us m ncsiotes) coloration 
of the upper surface 

Clytorhynchus vltiensis nesiotes (Wetmore) 

Pinardlestea nestotea Wbtmorb, 1919, Bull Mus Comp. Zo61 , LXIII, p 216, 
Kambara, Lau Archipdago, Fiji Islands. 

SuBSPBomc Chabagtebs. — S ee original description, and see above, under 
vatucma, and below under heinei, p. 13. 
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Wing 

Tail 

Culmen 

Kambara 

11 d" ad. 

96-102 (99.3) 

76-81 (78.9) 

24 6-26 6 (26 3) 


10 9 od. 

96-100 (97.8) 

76-81 (79 1) 

24.2-27.1 (26.3) 

Wangava 

2 d* ad 

98, 104 (101.0) 

82, 86 (83.6) 

26.1, 26.7 (26 4) 


3 9 ad 

97, 98, 100 

79, 80, 80 

26.7, 26.8, 26 9 

Fulanga 

2 d* ad 

102, 103 (102 6) 

80, 80 (80 0) 

26 9, 27.1 (26 6) 


1 9 ad. 

101 

81 

26.1 

Ongea Levu 

9 d* ad 

99-103 (100 3) 

79-86 (82 6) 

24 2-26.0 (26.3) 


11 9 ad 

96-100 (97 8) 

76-83 (80 2) 

24.7-26 7 (26 5) 

Yangasa Cluster 

3 d* od. 

102, 104, 106 

82,86,86 

24 4, 24.7, 26 8 


3 9 ad. 

97. 99. 99 

80, 81, 83 

23 6, 23.7, 26.8 

Namuka ilau 

6 d* ad 

97-101 (98.8) 

79-81 (79 8) 

26.1-26 9 (25 4) 


6 9 ad. 

94-99 (96 2) 

76-81 (78.7) 

24.8-26 8 (26 3) 

Oneata 

1 d* ad. 

102 

80 

26.3 


1 9 od 

99 

83 

24.8 

Aiwa 

4 d* ad 

96-103 (100 0) 

80-83 (81.6) 

26.3-26 6 (26.9) 


4 9 od. 

96-99 (96 6) 

76-78 (76.6) 

23.6-25 0 (24 4) 


Tarsus, 23-24; exposed culmen, 21-22 mm 

Range. — Southern Lau Archipelago (Wangava, ICambara, Fulanga, 
Ongea Levu, Yangasa Cluster, Namuka ilau, Oneata, and Aiwa). 

Birds within this range are very uniformly colored. The size, 
however, vanes somewhat from island to island. 

Wetmore, m his original descnption, compared this bird with 
viiiensis and compreasirostris from the Fiji Islands. It is, however, really 
nearer to heinei from Tonga and forms a perfect link between vitiensis 
and hmm. 

Clytorhynchus yitlensis heinei (Finsch and Hartlaub) 

Myiolestea heinei Finbgh and Habtlaub, 1860, Froc. ZooL Soc. Loud , p 646, 
Tonga Islands. 

Dbscbiftion. — Crown, bock, and scapulars fuscous brown, lower bock and rump 
of a warmer brown; lores, cheeks and feathers around the eye dork, almost blackish; 
ear-coverts dull brownish-gray; underside gray, darker on the breast, lighter, almost 
white in the middle of the abdomen; flanks dull grayish-oinnamon; thighs gray; 
wings fuscous brown, edges of the primaries dull grayish-brown, of the secondaries 
and wing-coverts cinnamoa; axillories and under wing-coverts light gray ; upper tail- 
ooverts grayish brown or of the color of the rump; under tail-coverts whitish or light 
huffy with the bases of the feathers grayish; toil fuscous, large white tips (outer and 
inner web) on the three outer tail-feathers (VI-IV), small tip on III, very small tip 
on II (sometunes missing) and no tip on l^e central port of taol-f eathers. 

Bill blackish with brood whitish edges on maxilla and mandible; tip of mandible 
also extensively whitish 

Differs from neeiotee by smaller wing and bill, by having more white on the bill, 
by being more grayish, and lighter tmdemeath, and by having much broader white 
tips on the tad-feathers. 
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Wing 

Tail 

Culmen 

Hongahapai 

3 (f od 

94,97, 99 

79, 82, 82 

23 9,261, 26 7 


3 9 od 

92, 93, 94 

78, 79, 79 

24 9, 20 0, 26 8 

Kdefesia 

8 cf od. 

93-96 (94 9) 

70-82 (78 8) 

23 9-26 6 (24 6) 


G 9 ad. 

91-94(92 3) 

73-80 (76 0) 

22 9-26 3 (24 4) 

Ofalanga 

8 d* ad 

96-99 (974) 

77-81 (79 0) 

23.2-26 8 (24 6) 


2 9 ad 

96,96 

76, 78 

26.0, 26 0 

Eao 

10 d* ad 

96-97 (96 9) 

77-82 (79 1) 

23 8-26 0 (24.2) 


2 9 ad. 

91,92 

76, 76 

23 2-23 8 


Tarsus, 24-26; exposed culmen, 19-21 

Range. — Central Tonga groups, Namuka group (Kelefesia, Tonu- 
meia, Tdekitonga, Lalona, Mango, and Nomuka iki), Hongahapai and 
Hongatonga, Haapai group (Toi^a, Teauba, Fotuhaa, Uanukuhilifu, 
Uanukuhahaki, Tofanga, Uoleva, Ofolanga), Tofua, and Kao. 

It IS interesting to note that this species is very plentiful on the 
central islands of the Tonga group, but is not known from the southern or 
northern islands. 

Clytorliyxichus vitieiuis wiglesworthl, new subspecies 

Tn® — ^No 252620, Amear Mus. Nat. Hist ; cT od ; Botumah Island; May 18, 
1926; J, G. Correia 

SuBSPEcmo Charactebs — Of the general size of layardt, but tail on the average 
shorter; bill as in layardi, long and only sl^tly compressed, white edges of maxilla, 
and particularly of the mandible very broad, tips of three outermost tail-feathers 
pure white or very light buff, gradually merging mto the gray of the upper part of the 
tail-feathers; white tips shorter than in layardi or huensis, imderside siinilar to that 
of mtienais, rather hght with the rufous on flanks and under tad-coverts quite pro- 
nounced; upperside very much as m buenaia, but without the sand-colored ti^ in the 
hind neck, not as dark brownish as m vittenaia; lores, circumference of eyes and sides 
of head very dark, sometimes almost bladosh. 

Wing Tah. Culmen 

10 cf ad. 91-96 (94 1) 76-82 (77.6) 23 9-26.0 (24.4) 

3 9 ad 91-93 (92.0) 74, 76 (74 6) 23 0-23 9 (23 3) 

Tarsus, 20-23; exposed culmen, 10-20 mm. 

Most birds (collected m May) are m badly worn plumage or molting. 

Range. — Rotumah Island (260 miles northwest of the Fiji Islands). 

I name this new subspecies in honor of the late Lionel W. Wigles- 
worth, who did so much for a better understandii^ of Polynesian birds, 
and who had already called attention to a possible difference of the 
Rotumah birds (‘Avea Polynesiae,^ p. 27). 

ClytorhynchuB vltlensis fortunae (Layard) 

M. [ytdeaiea] fortunae E L. Latahu, 1876, Ibis, p 146, Fortuna Island. 

SuBSPBciFic Chabactbrb — Smallest and lightest form of the species; bill short 
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and very little compressed laterally; greater port of the mandible and edge of muTina. 
whitish; tips of tail-feathers entirely white (large on VI-IV, wmall on III), smaller 
than m miienets, sharply defined, not gradually merging mto the grayish part of the 
tail-feathers; uppemde rather similar to that of vatuana, but forehead, lores, and 
Buperciliaries distinctly grayish; crown and hind neck with a distinctly grajddi tmge, 
strongly contrastmg with the bright cinnamon lower back; imderside lighter and of a 
clearer gray than m most Fijian races, scarody washed with buff; upper throat whit- 
ish with dark shaft-streaks; middle of belly white, flanks tawny, cnssum browmdi, 
and tips of tail-feathers whitish 

Wing Tail CtrLMUN 

13 cf ad 83-86 (84 8) 67-71 (68 9) 20 0-22.1 (21 1) 

8 9 ad. 80-86 (82 0) 66-69 (68 1) 20.0-21 0 (20.6) 

Tarsus, 20-21; exposed oilmen, 16-17 mm. 

Most birds are still molting or are freshly molted. 

Range. — ^Home group, Fotuna and Alofa Islands (May, 1925). 

Clytorhynchus vitimsis powelli (Salvm) 

Pinarolestcs powelh Salvin, 1879, Froc. Zool. Soc Lond , p. 128, '‘Tutuila,’* 
error for Manua Islands, Samoa 

StTBbFBCuic Chakacthibs. — ^Very dark, upperside almost blackish; bill medium 
sized, not much compressed; bill black, narrow edge on maxilla and mandible whitish; 
tail fuscous, tail-feathers VI-IV with small and well-defined white tips. III with a 
narrow white edge, and II and I without white markings; upperside fuscous, darkest 
on crown and hind neck, tinged with ciniiamon on lower ba^, feathers of rump with 
cuinamon tips; wing blackish brown, wing-coverts narrowly margmed with clay- 
color; wing-ieathers edged with ohvaceous brown; underside dirty buffy or ochra- 
ceous gray (brighter than drab, R. XLVI), flanks more cinnamon, middle of abdomen 
whitish; feathers of throat sometimes with dork gray shaft-stripes; under tail- 
coverts grayish with broad buSy edges. 

Wing Tail Culmbn 

d' ad. 88-93 (91 3) 73-77 (76.2) 22.6-24.8 (23.9) 

9 ad. 87-90 (88 7) 71-76 (73 0) 23 1-24.2 (23.9) 

Tarsus, 24-26; exposed culmen, 17-19 mm. 

Most birds are very worn, or have just begun molting. 

Range. — Mauua Islands (Ofu, Olosinga, Tau), Samoa (December, 
1923, January, 1924). 

In the onguml description, Salvin giv^ Tutuila as the type locality. 
But this species has never been found on that island since then. All the 
other known specimens have come from the Manua Islands. 

I had an opportunity to examine the type in the British Museum 
and found that the locality indication “Tutuila” was added on the 
original label in the handwriting of Phihp L. Sdater (through whom 
Salvin acquired the collection from Powell) . It is fairly obvious that some 
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mistaJse occurred about the locality, and that the type specimen actually 
flfl-TTnft from the Manua Islands, like the majonty of the Powell collection. 

ClytorbynchuB vitiensls keppell, new subspecies 
Type. — ^No. 2B0422, Amer. Mua. Nat Hist.; cf ad ; Keppel Island, Pacific 
Ocean, between Samoa and Tonga; August 26, 1926; R. H. Beck and J. G Correia. 

SnssFiicrBio GnAJEtAcmiBS. — ^Very dark form; bill short and slender, but not as 
compressed as m viitenna; bill black, narrow edge on maxilla and brood edge on 
mandible whitish; toil Vilitp.taHb, white tips reduced to narrow white edges on the tips 
of the two or three outermost tail-feathers; upperside brownish fuscous with a slight 
ohvaceouB tinge (near Chaetura drab, R XLVI), lighter and more brownish on lower 
back and rump, darker, almost blackish, on hmd neck and upper back; feathers of 
forehead edg^ with pale brown; wings blackish, upper wmg-coverts and wmg- 
feathers narrowly edged with olivaceous fuscous; underside grayish (near mouse gray, 
R. LI), middle of abdomen slightly lighter, washed with brownish; under tail- 

coverts dark brownish-gray with white tips 

Wing Tail Culmbn 

cfad. 89-82 (90 8) 69-74(71.4) 21.1-22.7 (21.9) 

9 ad. 86-89 (87 1) 67-72 (69.0) 20 9-22 8 (21 8) 

Tarsus, 22-23; eiqiosed culmen, 18-20 mm. 

The birds (collected m May) are m rather fr^ plumage. 

Range. — ^Keppel (Niuatobutabu) and Boscawen (Tafahi). These 
two islands are frequently included in the Tonga group, but m distance 
as well as in the zoogeographical aspect they are really closer to the 
Samoan Islands. 

This IS the darkest form of the genus. There is no difference between 
the birds from the two islands 

Group of Large Forms 

ClytorhynchUB nlgrogularis 
Range. — Fiji Islands and Santa Cruz Island 

Olytorhymohus nlgrogularis nlgrogularis (Layard) 

Lalage mgrogvlana Latabd, 1876, Proc. Zool. Soc Load , p. 149, Levuka, 
Ovalau Island. 

MyiciUstea maximua Lataod, 1876, Ibis, p. 498, Randavu Island. 

Adult Male. — (Grayish phase). — Part of forehead, lores, ciroumocular feathers, 
narrow superciliories, ohm, cheeks, upper throat, area surrounding white amncular 
Qx>t, and sides of hind neck black with a eOight bluish gloss; ear-coverts, narrow strip 
above supercilianes and lower edge of tlm black throat whiti^ gi^ay; crown anrf hind 
neck daty gray with a dight brownish tinge; back, upper wing-coverts, and of 

wing-feathers dull ohvaoeous brown with a grayish tinge; rump n-nd upper tail- 
ooverts more grayish; imderside light gray, darker on the breast, lighter on the middle 
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of the abdomen; flanks washed with brownish olive; under tail-coverts with gray or 
brownish-gray centers and whitish edges; toil brownish, three lateral pairs of tail- 
feathers with white or buffy tips; axiUanes whitish; lesser under wing-coverts black- 
ish, the larger ones grayish; inner edge of wing-feathers whitish or buffy. 

Brownish phase. — ^There is a great deal of individual variation m this species. 
In some specimens the crown and the underside are strongly washed with brown, and 
the back may have an almost rufous coloralion Other adult males that wear a f emnle- 
hke plumage ore treated with the immature males. 

AnuLT Female — ^Brownish, lighter below; crown and hmd neck ohve-brown 
(R. XL), back and scapulars slightly more rufous (Brussels brown, R. Ill), and 
rump distinctly so; aides of head light g;rayish-brown; underside dull buff, lighter on 
throat and middle of abdomen, darker and more grayish on the sides of the throat 
and on the breast; middle of lower bdly whitish; flanks and under tail-coverts washed 
with tawny; axiUonee, under wing-ooverts, and inner edges of wing-feathers buffy; 
wing brown, feathers with rufous-brown edges; tail olive brown, outer edges near the 
base cinnamon; tips of outer tail-feathers buffy. 

Iris brown; bill block, tip hom-colored; feet bluish gray. 

There is some individual variation in the female plumage; some specimens have 
the upperside much more rufous and the underparts wa^ed with tawny Some speci- 
mens show an approach toward the mole plumage. No 252847 (Taviuni) and No. 
252517 (Vonua Levu) have a few dull blackish feathers on cheeks and throat, but 
agree otherwise with females from the same islands No 252544 (Viti Levu) and 
No 252532 (Ovalau), however, are much more advanced m this respect; the entire 
upper throat, supercilianes, and aunoulars are dull blackish, many feathers with 
buffy tips; these two birds ore also more grayish, less rufous brown, in them general 
coloration, approachmg the males also in this respect. It is possible that one of the 
two (No. 252532) is a wrongly sexed male. No approach toward the male {dumage is 
shown by any of the four females from Kandavu This is noteworthy smce, in the 
males from t^t island, the characters of that sex are also less pronounced than m the 
moles from other islands There may be a racial difference in this respect between 
buds from Kandavu and those from the rest of the Fiji group. 

Immature Male (II phase) — Just as m Pachycephaia pedoraka and certain 
other species of birds (cf. Amer. Mus. Novit., No 522, p. 11), there ore two phases of 
plumages in those moles that do not wear the fully adult plumage as described above. 
There are six birds in the collection with large or partly enlarged testes and with the 
characters of adult buds on wmg and tail, which have a plumage similar to that of the 
female In three of those there ore no blockish feathers on forehead, cheeks, and 
throat, while they ore present m throe others. Some males of this species possibly 
never attain the fully adult plumage; this is particularly probable for birds from 
Kandavu Island. 

Immature Female. — ^Agrees m general coloration with the adult female, but 
wing-feathers and upper wing-coverts are softer, alula and first pnmary more rounded, 
tail-feathers narrower and more pointed, and tomia of mandibles black except at the 
tip. 

Immature Male (I phase). — ^Indistinguishable from the immature female 



Measurements of Birds from the Different Islands 


1 

Taviuni 

Van0A Lbvtt 

Vm Lbvtj 

OV.VLAU 

Kandavtj 

WiKQ 
c? ad 

103-105(1038) 

104-106(105 5) 

104-110 (106 3) 



imm. (II pL) 

100, 102, 106 




102, 103, 105 

cf imm. (I ph } 


100, 103 



98 

9 ad. 

101, 102 

98 

102, 104 


97-103 (99 8) 

9 imm 


98 

102 

98 


Tail 
cf ad 

S4r-86 (84 8) 

82-«8 (86.2) 

86-92 (87.6) 



d* imm (11 ph ) 

83, 83, 87 




80, 84,84 

d* imm. (I ph.) 


86 



79 

9 ad 

83,83 

80,82 

86,88 


79-83 (80 8) 

9 imm. 


87 

88 

86 


CULMIIN 
d* ad. 

28 3-30.1(29.1) 

276-29.9(28 8) 

27 0-29 2(28 4) 



d* imm. (II ph.) 

20 1, 27 1, 28.7 




20 9, 28.0, m 

d imm. (Iph.) 


26.8,27.0 



29.0 

9 od. 

26 9, 30.0 

27 1, 27.2 

28.1, 28 8 


27 1-293(28.1) 

9 imm. 



289 

28.1 


Tabsub 

24-27 (26.6) 
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Matehial Examined — ^Tavxuni 6 c? ad., 3 cf Bomi-ad (II phase), 2 9 ad ; 
Vanua Levu 3 cf ad , 2 cf imm (I phase), 2 9 ad , 1 9 imm ; Viti Leva 7 c? ad , 
2 9 ad , 1 9 inim ; Ovalau 1 cf imm (?), 1 9 imm ; Kondavu 3 cf somi-od (11 
phase), 1 cf imm , 4 9 ad 

Range — Largor islands of the Fiji group. 

The classification of this species up to the present time has been in a 
state of great disorder for three reasons: first, the disregard of the strong 
but not recognized sexual dunorphism; second, the pronounced m- 
dividual variation; and third, the wrong application of the name macro- 
rhynchus Layard 

A short survey of the taxonomic history of this species may help 
in clearing the doubtful points. The male m the fully adult plumage was 
described from Levuka, Ovalau, as Lalage nigrogulana by Layard 
(P. Z. S., 1875, p, 149). In the foUowing year Finsch (P. Z. S., 1876, 
p. 20) pomted out that the genus Mytolestes was the proper position for 
this bird, a classification which was adopted by most of the subsequent 
writers and also by Sharpe in the ^Catalogue of Birds' (1877, III, p. 
301). In 1876, Layard described, from ICandavu, a male in female 
plumage as Myiolestes manmus (Ibis, 1876, p. 498) without any refer- 
ence to mgrogulans, only companng his “new species’’ with the smaller 
species M. vitietms Hartlaub. In 1877, Sharpe, evidently without hav- 
ing seen a specimen of maximus, placed it as a subspecies of macro- 
rhynchus which apparently is a subspecies of vitiensis (see p. 10). This 
arrangement was adopted by Wiglosworth (‘Aves Polynesiae,’ p. 28) 
and Wetmore (Ibis, 1925, p. 850). 

The material of the Whitney Expedition pernuts me to prove not 
only that maxnnus is notliing but the female plumage of nigrogulana, 
but also tliat this species shows no recognizable geographical variation 
within its Fijian riuige comprising the five islands, Tnvium, Vanua Levu, 
Viti Levu, Ovalau, anil Kandavu. 

Although the material before me contains more specimens of this 
species than ever were known previously, it is not so rich as I wish it 
were. There are no fully adult males from Kandavu in the collection, 
and the series from the other islands also oiu not so large as desirable 
for a highly variable species. However, I am able to make the following 
remarks on the individual and geographical variation. 

As described above, the males of this species may occur in a grayish 
or in a brownish phase, with many mtennediates. The following table 
win illustrate the proportion of the different phases from the different 
islands. 



20 

AMERICAN MUSEUM NOVITATES 

[No. 628 


Bbownish 

Intbbmbdiate 

Qratish 

Tavium 

l(+3)^ 

3 

1 

Vanua Levu 

2 

2 

1 

Viti Levu 
Kandavu 

(2)1 

3 

4 


It can be seen from this table thiit the populalious from Taviuni 
and Vanua Levu have a high percentage of brownish birds, while on 
Viti Levu we find a majority of grayish specimens. Unfortunately the 
material from Kandavu is not sufficient to show which phase prevails 
on that island. Birds not fully adult seem always to belong to the 
brownish phase. 

In the females there is also a slight indication of a brownish and 
grayish phase. However, we find specimens of both phases about equally 
distributed on all the islands 

Clytorhyndhua nigr<^:ulari8 sanctaecruou, new subspecies 
Typb — No 217985a, Amer. Mus Nat. Hist ; c? ad ; Santa Cruz Island, Santa 
Cruz Islands; February 24, 1027; R H Beck 

Adui/t Maud — Somewhat sunilar to mgroguJaru,, but very much smtvller, lighter, 
and lees grayish; forehead, lorol region, cheeks, upiier throat, and iioslcnor edge of 
ear-coverts glos^ black; a few whitish feathers spnnkled m on throat and cheeks 
(sign of immaturity?); crown, upper back and scapulars dark brown, lower back 
and rump more rufous; upper tail-coverts mottled blackish and dark rufous brown; 
aunculors buffy; sides of neck and posterior port of suiiercihary grayish; lower 
throat whitish, sides of throat grayish; breast, abdomen, jQanks, and under tail- 
coverts whitish washed with light ochroceous bu£F; middle of abdomen whitish; 
axillanes and greater under wing-coverts white or light buff, bend of wmg and lesser 
under wing-coverts blackirii; thighs blockish; wings brown, mner pnmanos and 
outer secondaries with tawny edges, inner secondaries with blockish margins; upper 
wmgKJOverts with block edges, some of the lesser wing-coverts entirely glossy black; 
tail dork brown, edges of central tad-feathers blockish near tho base, outor tail- 
feathers with narrow huffy tips. 

Immatube Male (II phase) — Simdar to the adult male, but blackish on the 
forehead and oircumoculor region only; no black on throat, wings or tliighs; tail 
and wings more browmsh; rufous buffy tips on outer tod-feathers brooder 
Tarsus, 23 mm 



Wdtg 

Tail 

CtrLMEN 

Icf ad 

91 

72 

23 3 

1 cf im. (II phase) 

90 

72 

24 ] 


Range. — Santa Cruz Island, Santa Cruz Islands. 

Unfortunately only two specimens of this very interesting new form 
were collected. It is very distinct and would probably be r^arded as a 
species by many conservative ornithologists. The bill in the new form is 


‘In braokBtB, not fully adult main. 
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more than proportionally smaller and decidedly less heavy than in 
mgrogularis. It is less deep and gives an impression of greater slende]>- 
ness. The color pattern of the two forms, however, is essentially the 
same. This is more evidence for my statement that in these Polynesian 
flycatchers the fonn and proportion of the bill frequently change more 
than the coloration. The bird, described as adult, has possibly not yet 
reached the fully adult plumage; a small grayish patch before the eye, 
a few scattered wliitc feathers on the throat, and the buffy tinge of the 
ear-coverts seem to indicate this. 

ClytorhsmohuB Hi».miiTi< (Mayr) 

Ptnarolestea hnmlim Mayk, 1031, Amer. Mus. Novit., No. 486, p. 23, Renndl 
Island. 

Range. — Reuuell Island. 

Description and measurements, see Mayr, loc. cit., pp. 23, 24. 

This species is undoubtedly related to nigrogulans, but it differs in 
so many essential characters that it lias to bo regarded as a good species. 
Its main differences from nigrogulanH are: the long and narrow bill, the 
absence of gray tones m the plumage, the black coloration of the ear- 
coverts, the brilliant wliite a.villanes and under wing-coverts, the absence 
of light tips on the tail-feathers, and the differences in the ju venal plumage. 
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BBAINCASTS OF TWO TYPOTHERES AND A LITOPTERNi 
Bt Geohoe Gaylord Simpson 

In the preceding paper of this series (Simpson 1933), the braincasts 
of Phenacodus, NotostylopSj and Rhyphodon were described and illus- 
trated. In this paper this research will be completed, so far as now pos- 
sible to me, by the description of braincasts of Hegetothenum, Proty^ 
potheriumf and ProUrotherium, and the general results will be summed up. 
The introductory remarks and acknowledgments of the previous paper 
apply equally to this. 


Hegetotheriiim 

This braincost is token from a skull of IlegOaiherium mirabtle, 
Amer. Mus. No. 9223, found by Bamum Brown in 1899 in the Santa 
Cruz Formation at Halliday’s Estanda, Rio Gallegos, Santa Cruz. 
This fine skull was described and figured by Sinclair, but the braincast 
was not taken. No Santa Cruz notoungulate braincast has been 
previously described. The cast is very good, including all the features of 
the left side and extending beyond the midline. 

The total length of the skull is 115 mm. and of the brain (exclusive 
of medulla) 59 mm., giving an index of 51, slightly greater than m 
Notosiylops (about 48). The figures are comparable os the skulls axe of 
nearly the some size and rostral development. If the olfactory bulbs be 
omitted from the length, the mdme for Notostylops is about 37 and for 
Hcgetotherimi about 43. Due to the greater flexure and much greater 
depth of the present brain, its volume is even larger relative to that of 
Notoaiylops. Hegetothmum docffl seem to represent a real advance over 
the emlier genus in efifectivo bram size. 

The olfactory bulbs remam fully exposed, but the midbroin was 
surely completely covered dorsally and the cerebrum has even begun 
definitely to overlap the cerebellum. The arrangement can no longer be 
called serial, and the flexure is greater than in Notostylopa. As a whole, 
the brain is relatively shorter and wider, and also much deeper, especially 
in the cerebellum. The ratio of the exposed, dorsal parts of olfactory 
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bulbs, cerebrum, and cerebellum is about 2:7 :3, decidedly different from 
Notoatylops and expressive of great reduction of the olfactory bulbs, 
expansion of the cerebrum, and overlapping, shortenmg, and deepe ning 
rather than reduction of the cerebellum. 



The rhinencephalon, as a whole, is well developed, but in a different 
way from either Phenacodus or Notoatylops. The olfactory bulbs have 
become smaller, not only relatively but even absolutely. Shape and 
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proportLons are more like Phenacodua than NotostylopSf eaoh bulb about 
as broad as long and somewhat comprised dorsoventrally. The fila 
originated on almost the whole ventral surface, which is inclined forward. 
The bulbs were separate only at the tips. The peduncles are short and 
even stouter, relatively, than in Phenacodus. 

The olfactory tubercles are not significantly different from those of 
Notostylopa. The pyriform lobes are very large but are purely ventral, 
not visible at all m dorsal view. Their maxinumi width is almost exactly 
that of the neopallium, but, in marked distinction from NotoatylopSj 
they do not extend as far posteriorly as does the neopallium. Expressed 
differently, presupposing an ancestral condition near Notostylopa, the 
neopallimn has expanded somewhat laterally and decidedly posteriorly. 
The pyriform lobes have, however, expanded downward and forward, 
and also are crowded toward the midline. 

The outline of the neopallium is not greatly unlike that of Noto~ 
atyhpa. The anterior end has expanded only slightly, and posterior and 
posterolateral expansion has been proportionate, retaining the triangular 
contour. But whereas the most posterior point on the cerebrum of 
Notoatylopa was lateral, it is here nearly median. The rhinal fissure is 
largely obscured by a large venous sinus and foramen, but there is no 
doubt that it lay approximately along this sinus. The part anterior to 
the fossa sylvii is clearly visible. The fossa sylvii is much as in Noto- 
stylopa, but relatively slightly smaller and more anterior. From it a 
distmctfissura sylvii runs upward and backward. There is a sharp sulcus 
lateralis, sagittal but with its ends curving slightly outward and terminat- 
ing in distinct pits. Another sulcus, less definite, which may be called 
suprasylvian for descnptive purposes (perhaps not strictly homologous 
with that sulcus in any other mammals), begins near the posterolateral 
corner and runs anterointemally past the upper end of the fissura sylvii, 
where it seems to be slightly interrupted, and on the left side, but not 
the right, runs into the sulcus lateralis. Anterior to the sulcus laterohs, 
m the coronal region, there is a depression, like a dimple, but it can hardly 
bo colled a sulcus. This convolution pattern is certainly more definite 
and perhaps more complex than those of Phenacodus or Notoa^lopa, 
but there is no basic difference beyond the natural further differentiation 
and deepening of the sulci, and even this may be more apparent than real, 
so far as the underlying brain itself was concerned. 

There is a swelling in the region of the hypophysis, but the expan- 
sion of the pyriform lobes toward the midline has crowded this so that it 
is not distmctly bounded. 
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The oc( 5 ipital exposure of the cerebellum is lai^, particularly deep. 
The dorsal exposure, in a limited sense, separated from the occipital 
exposure by a raised transverse ndge, is very small relatively, and con- 
siderably wider tbfl.n long. This space is almost featureless (except for 
the sinus descendmg from the longitudinal scissure of the cercbrum). 
Possibly it represents a broad anterior lobe, while the following trans- 
verse ndge is perhaps all or part of a lobulus simplex. On the occipital 
face there is a large, simple, convex, vertically elongate posteromedian 
lobule with famt tracM of transverse sulci. On each side of this is 
another smaller vertical convexity, presumably a paramedian lobule. 
Superolateral to this is a squarely truncated, dorsoventrally elongate 
projection, which, if not due to crushmg, at least was in all probabihty 
not closely occupied by a part of the brain. Anteroinferior to this, on 
the lateral surface of the cerebeUiim, is a prominent formatio vermicularis 
with a short, nearly vertical ascenihng crus and a more obhquc descend- 
ing crus endmg m a lai^, roughly circular projection, lodged in the 
petrosal and doubtless representing, at least m part, the flocculus. This 
cerebellum as a whole is dearly much more progressive, or more highly 
differentiated, than those of Phenacodus or Notostyhpa. 

The nerves are arranged much as in Notoatylops but with modifica- 
tions correlated with the different development of the cortical areas. 
The optic chiasma, lying above the dosely crowded anterior lacerate 
canals, is hardly visible. The optic nerves ore so dosdy approximated 
that they appear as one on the cast, the thin plate of bone between them 
being broken on the skull. The most ventral parts of the pyriform lobes 
are more pointed and shorter, making the passages for III, IV, Vn, 
and VI shorter, and are crowded toward the midline, bnnging these 
passages withm about 2 mm. of each other. Vs occupies the same rela- 
tive position OB in Notoatylopaf but, due to the shortening of the pyri- 
form lobe, is nearer the foramen lacmim anterius.^ The internal audi- 
tory meatus, VII and VIII, has the usual relationships, but here, due to 
the cerebral expansion, is at the vertical level of the posterior end of the 
cerebrum, instead of far postermr to this as in Phenacodus or, Btfll more, 
Notoatylopa. The posterior lacerate foramen, IX, X, XI, is small but 
otherwise quite usual. The hypoglossal canal, XII, seems to be single. 

The large posterolateral venous opening into the cerebral cavity, 
already noted for Notoatylopaf is here more lateral and even larger. From 
it a very prominent venous sinus runs anteriorly near or along the fissura 
rhinahs to the fossa sylvii. Posterio r to the fissura rhioalis it gives off a 

lOa the east the aise of V* la muoh easegerated by bnalcage aioimd the forameo. 
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small dorsal tnbutaiy. Another larger tributary runs upward and for- 
ward from neax the large foramen, and a smaller vein, independent 
of the large lateral sinus, passes directly upward and forward from the 
foramen, and another, longer, straight downward and forward. 

There is a small pair of foramina between Vs of the two sides, and 
one stiU smaller m the pcnotic immediately dorsoantenor to the pos- 
terior lacerate foramen. The entocarotid enters the cranial cavity about 
3 mm. from the midline between the levels of Vs and VII-VIII, a posi- 
tion almost exactly as m Phenacodus and presumably primitive but 
secondarily lost in Notostylops (as m most notoungulates, being crowded 
out of position by the expanded bulla). 

In a few points, such as entocarotid or the shape of the olfactory 
bulbs, Hegetothenum resembles Phmacodus more than it does iVoto- 
atylopa. These perhaps are among the characters distinguishing the Noto- 
stylopidae from the generalized notoui^ulate ancestry. In general, 
however, Hegetothenum shares with Notoatylopa the pnncipol pomta by 
which the latter differs from Phenacodua. 

The brain of Hegetothenum differs from that of Notoatylopa m many 
respects, but with few probable exceptions these are due to evolutionary 
advance, and could be, with considerable probability were, denved from 
the Noto8tylopa-]3kQ type. Among the outstanding distinctions of 
Hegetothenum arc: 

1. Brain length and, to greater decree, brain volume relatively greater. 

2. Midbram fully and hindbram partly excluded from dorsal exposure. 

3. Olfactory lobes relatively much am^er than in Notoatylopa and of somewhat 
different form. 

4. Fynform lobes not visible dorsally, expanded antero-medio-ventrally. 

5. Neopalhum relatively and absolutely larger, expanded laterally and, espe- 
cially, posteriorly. 

6. Sulci perhaps more complex. 

7. Cerebellum considerably more highly differentiated, relatively shorter and 
deeper. 

8. Optus nerves retracted above the approximated anterior lacerate canals. 


9. Entocarotid more as in Phenacodua. 

The principal dimensions are: 

Length of skuU 115 mm. 

Dorsal length of brom, obhque, moludmg medulla oblongata 61 mm. 

Dorsal length between verticals, excluding medulla 59 mm. 

Length olfactory bulbs. 9.5 mm. 

Width across olfactory bulbs 15 mm 

Length cerebrum. 35 mm. 

Width across cerebrum 40 mm. 

Length cerebellum (e^sosed dorsal part) 14 mm. 

Width acrosB cerebdlum (floccuh) 21 mm. 
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Protsrpotheriuxn 

This braincast is taken from a skull of Protypothenum sp., Amer> 
Mus. No. 9246, found by Bamum Brown in 1899 in the Santa Cruz 
Formation at Fdton’s Estancia, Bio Gall^os, Santa Cruz. The cast 
Ifuks much of the olfactory bulbs, all of the ventral surface, and the 
occipital surface. Although thus very unperfect, it serves to show that 
the better cast of Hegetoihenum is not exceptional but is typical of at 
least the typotheres at this stage of development. 

The cast is smaller than that of Hegeiothenumf but beLongs to a 
smaller animal and had about the same size relations to the skull and to 



Fig. 2.--iyoiypothaivm sp Bnuncasl trom Amer. Mus No 9240. Dorsal view. 
For abbreviations, see p. 17. One and one-balf times natural suo. 

the animal. Its general characters are those of HegetoUimum and it 
suffices to point out the prmcipal differences: 

1. The cerebrum is slightly less covered by the cerebrum and hence ha ** a 
relativdy very sh^tly longer dorsal eiqxwure. 

2. The neopaJhal sulct are less deeply marked, but have nearly the 
pattern, except that, as m N (rioet/ylops, the antenor part of the supraaylvian sulcus is 
weak or absent and there is no sulcus or depression in the coronal area. 

3. The anterior lobe of the cerebellum is more clearly divided mto central and 
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lateral parts (a difference not struotural but due to its being less obscured by venous 
sinuses and cerebrum). 

4. The tentorium was more nearly vertical, and the internal auditory meatus 
more nearly directly beneath the flocculus 

Judging from the foramma and form of complete skulls, the ventral 
characters were not more distinctly different from Hegetothenum, except 
that the entocarotid did not enter by a separate canal. The brain of 
Protypothenum is clearly very similar to that of Hegetothenum, but is 
slightly more primitive. It is very much closer to Hegetothenum in 
grade of development than to Notostylope. The dental and osteological 
anatomy agrees with this general impression, showing that Pi'otypo- 
thenum is rather closely alhed to Hegetothenum, although placed m a 
separate family, and is in a nearly comparable stage of evolution but 
retaining a few more primitive characters. 

NOTES ON THE NOTOUNGULATE BRAINCASTS DESCRIBED BY 

GERVAIS 

Gervais (1872, pp. 426-436; PI. xx; PI. xxi, Fig. 11) described 
bromcasts of Toxodon and of Typothenum cnstaium from the Pampean. 
Each cast was figured in dorsal view only. Edinger (1929, pp. 194-195, 
Figs. 184-186) reproduced stipple copies of Gervais's litihographs and 
bnefly referred to the morphology. 

In Toxodon, the olfactory lobes are relatively small but fully ex- 
posed, widely separated from each other, and compressed laterally. In 
the general outhne of the cerebrum, the strikii^ features are the relor 
tively posterior position of the sylvian emargination and relatively great 
width of the anterior part of the neopallium. In other words, the pre- 
sylvian part of the cerebrum has increased in size (from a condition more 
like the early notoungulates here described) relatively faster than has 
the posterior part. There were apparently more sulci than in the other 
forms descnbed here, but they cannot be traced or identified on Gervais’s 
figure. The cerebellum was depressed and almost fully exposed. A 
prominent but relatively narrow vermis is seen m the figure It seems 
that the brain of Toxodon has been modified by change of habits, by 
increased size of the animal, and to some extent by evolutionary advance, 
although even m this very late notoungulate it cannot be called a very 
progressive brain. These changes have masked any special resemblance 
to early notoungulates in the parts shown. It is probable that the lateral 
and ventral sides would show clearer traces of an ancestral structure 
more like that of, for instance, Hegetothenum. No earlier toxodont 
braincast is at present available to me. 
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The braincast of Typothenum, in dorsal view, is remarkably like 
that of Hegetotherium or Protypotherium. The outlme and proportions are 
nearly identical, and the only significant difference to be observed in 
Gervais’s figure is the lesser development of the dorsal sulci. The differ- 
ence IS apparently not due to any real difference of pattern, and probably 
is merely due to the less exact impression of the sulci on the overlymg 
bones. 

The braincasts of Toxodon and of Typothenum are so unlike that 
Gervais considered these animals as unrelated to each other. Rut the 
early forms are so similar m dental and skeletal structure that toxodonts 
and typotheres are now believed to be closely related. Probably when 
early toxodont braincasts are available, these, too, wiU be much like 
those of typotheres. The toxodont brain underwent more modification 
than did that of the t 3 rpotheres. 

Froterotherium 

An artificial braincast of Proterothenum caoum has been prepared 
from Amer. Mus. No. 9246, found by Bamum Brown in 1899 in the Santa 
Cruz Formation at Felton’s Estanda, Bio Gallegos, Santa Cruz. This 
splendid skull was fully dMcribed and figured by Scott, but the braincast 
has not hitherto been described m any member of the Order litoptema. 
By utilizing cracks already present, it was possible to open the cranium 
transversely across the cerebral hemispheres, and so to add to the value 
of the specimen by the preparation of this excellent and unique brain- 
cast without any permanent damage to the skuU. 

The total length of the skull is 180 mm., and of the brain, exclusive 
of medulla, 91 mm., giving an index of 51. In an animal of larger size 
and longer rostrum, both tendii^ to give a low figure, this indicates a 
brain effectively distinctly laiger than that of NotoatyUypa, with an index 
of 48, and probably even effectively larger than that of Hegeiothenumj 
which also has an index of 61 but is somewhat smaller and has a shorter 
rostrum. This is substantiated by the anatomical features, and both in 
effective size and in structure the brain is more highly evolved than the 
others here descnbed. 

Axial flexure is somewhat less than m Hegetothenum. The olfactory 
bulbs are fully visible dorsally and the cerebellum is only very slightly 
overlapped, but the midbrain fras wholly concealed. The ratio of ol- 
factory bulbs, cerebrum, and cerebeDum is about 1:53. The exposed 
length of the cerebdlum is greater, relative to the cerebrum, than in H^e- 
iothenum and not markedly different from the early notoungulates or 
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PhmacodiLs, but the olfactory lobes are much smaller relatively than m 
any other cast here described. Olfactory bulbs and cerebellum are 
slight ly and about equally depressed below the dorsal level of the 
neopaUium. 

The olfactory bulbs are unlike those of the other genera here 
described in being compressed laterally, the depth of each nearly equal 
to the length but the width considerably less. They are separated by a 
deep notch, continued into a median sulcus between the peduncles 
ventrahy but not oontmuous with the longitudinal scissure dorsolly. 
The olfactory tubercles seem to have been developed about os in Noto- 
stylops, somewhat more swollen but not relatively larger than in Phenaco- 
du8. The pyriform lobes ore about equal to the neopallium m width, 
not or scarcely visible in dorsal view, but they are very deep, deeper than 
the neopalhum. This expansion is almost purely vertical, less anterior 
than in Hegetdherium, less posterior than in Ndoatylops, and less 
lateral than m Phemcodua. On the ventral surface of each pynform lobe 
there is a prominent circular pit, the significance of which is not clear.^ 

The shape of the neopallium is unlike that of any of the other costs 
here described, most nearly resembling Phemcodua except for its greater 
length and slightly less disparity in anterior and postenor widths. It is 
about one-fourth longer than wide, pyriform and with the greatest width 
posterior to the middle, but 1^ triangular than the other casts and with 
the width more nearly the same throughout. The surface features are 
more clearly marked than on any other of this series of casts, even better 
than in Hegetothenum, and must reproduce the actual bram convolutions 
very closely. The brain is rather strongly gyrencephalic, and the 
presence of four sulci and the rhinal fissure on each side, all nearly 
straight and parallel to each other and to the longitudinal scissure, give 
it a very peculiar, almost mechamcal or artificial appearance. 

The rh ina l fissure is very clearly and deeply impressed, becoming a 
little vague only anterior to the fossa sylvii, and is almost horizontal 
and straight in lateral view. The fossa sylvii is small and not very 
distinct. It does not form a lateral emargmation to the same degree as 
in Notostylopaj for instance. From it a short sulcus runs obhquely up- 
ward and backward, terminating at the most ventral of the longitudinal 
sulci. The latter, descriptively and perhaps functionally ectosylvian, is 
the least uniform of the series and is formed by a linR of depressions 
rather loosely united into a longitudinal groove beginning near the pos- 

^For posml^ fatnre studenta of the cast, it should be noted that the still iargei pit on the lateral 
surface of the left pynform lobe is an artifact It has been omitted in the dtawings. 
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terior border and running forward to within about 7 or 8 mm. of the 
frontal pole. Above this is a nearly straight and even longitudinal sulcus, 
nominally suprosylvian, similar m character to and only very slightly 
shorter than the sulcus lateralis. These two, suprasylvian and lateral, 
are joined between their anterior ends by an obliquely transverse sulcus, 
from which another very short but (on the right side, at least) deep 
sulcus directed anteriorly also anses. This complex, uniting the lateral 
and suprasylvian sulci, produce somewhat the effect of coronal or 
coronal and ansate sulci m some other groups of mfl.TnmfllH , but the rela> 
tions in detail are unlike those on any other brain known to me, and it is 
highly probable that these sulci (and others, except probably the sulcus 
lateralis and possibly the suprasylvian) do not have any real homologues 
in any other mammalian order. Between the lateral and suprasylvian 
sulci there is another, nominally ectolateral, parallel to them and of 
similar character except that it is shorter, not reaching the transverse 
“corono-ansate” sulci and hence leaving the gyri above and below it 
continuous around its anterior end. These three longitudinal sulci all 
end freely and independently near the posterior border. 

The fossa hypophyseos has been crushed so that its mold appears as 
a high sharp ridge on the cast. Apparently it was rather prominent. 

The separation of the cerebellum is very deep and clear-out, even 
more than in PhenacoduSf the skull having a very strongly developed 
tentorium. In its gross modeling, the cerebellum shows considerable 
resemblance to Phenacodus, less to the other casts of this senes. Its 
details are clearer and probably its structure was really more complex, 
although even in this case it is impossible to work out detailed relation- 
ships and divisions. Anteriorly there is a median lobe with no clear 
evidence of convolution, divided (probably by the fissura prima) mto a 
small anterior lobe, almost hidden in the deep cleft formed by the ten- 
torium, and a lai^r posterior pmrt, probably the lobulus simplex. 
Posterior to this the dorsal portion of the oast becomes tnfid. The lateral 
portions, apparently highly foliated, pass backward, slightly outward, 
and, particularly in their more posterior parts, downward. They prob- 
ably are or include ansiform and paramedian lobules. The postero- 
median lobule, with rather vague traces of convolution, forms an almost 
pyramidal point at the occipital pole and then sinks vertically to the 
medulla, very much as in Phenacodus. Lateral to the lobulus simplex 
and perhaps pertaining to it but separated by longitudinal grooves, are 
smooth hemispheres. Lateral to all these parts and much obscured by 
peri-petrosal fissures and postmortem crashing, is a looped projection, 
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in part or wholly a formatio vermicularifl, appiu*ently with a short nearly 
vertical posterior crus and a more expanded and more oblique anterior 
crus. Much of the latter, undoubtedly more tlian a flocculus strictly 
speaking, is lodged m a shallow excavation in the petrosal, but this part 
is less sharply defined and considerably less salient than in Notodylops, 
for instance. 

The nerve exits can all be unmistakably identified. The large optic 
nerves are confluent on the cast, due to postmortem destruction of the 
intervening septum, and are well in advance of and slightly above the 
following passages. The confluent casts of the other orbital nerves, 
III, IV, Vi, and VI, are relatively rather small (doubtless because the 
large maxillary nerve is not mcluded with them), and occupy the usual 
position between the anterior ends of the pynfonn lobes. Vs can be 
closely traced, arising medial to Vs, running downward and forward, 
and becoming free of the cast (entering its separate canal) 7 or 8 mm 
posterior to the single exit of III, IV, Vi, and VI. This separate exit of 
Vs is a marked distinction from the other casts of this series.^ The brain- 
cast representation of Va is also very peculiar and unlike any other cast 
here described. On the other oasts, this nerve is represented by a stalk 
on the ventroposterior part of the pyriform lobe (far removed from the 
true point of origin of this nerve on the origmal brain). In other words, 
the internal opening of the foramen ovale in these fonns is anterior to 
the tentorium osseum. In the present case, on the contrary, the very 
large Vs arises on the cast on its cerebellar portion, anterior to and slightly 
below the internal auditory meatus, at what must have been the actual 
point of origm on the brain itself. It runs downward and forward, in 
the same direction as Vs but leaving the cast long before the latter. The 
foramen ovale is posterior to the tentorium. 

Loss of the tympanic has left a large gap on the skull at and posterior 
to the position of the median lacerate foramen and represented on the 
cast by a heavy triangular stalk. The internal carotid doubtless entered 
the skull somewhere along this gap. The internal auditory meatus is 
near the middle of a large petrosal fossa on the cast, well posterior to the 
cerebrum. The filling of the posterior lacerate foramen (IX, X, XI) is 
posterior and ventral to the internal auditory meatus, n.nd at about an 
equal distance from the former, in the same direction, is the exit of XII. 
On the ^ull dorsoposterior to the latter and enclosed with it (the con- 
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dylax foramen) m a common pit, is a vascular foramen leading into the 
cancellae of the occipital bones. 

This brain is, on the whole, a progressive one, but progressive 
m a direction not exactly paralleled in any other group. It thus 
accords with the other mdications of afOmty of the Santa Cruz 
htoptems, the only unexpected feature being the suggestion of more 
progressive development than m the associated typotheres. The effec- 
tive size of the brain is relatively great, the olfactory bulbs are small, 
the neopaUium (particularly its anterior part) is expanded and rather 
nchly convoluted, and the cerebellum is large and complex. Correlated 
with osteological evidence of a fleet and at least superficially progressive 
plains-dwelling animal, the brain suggests m general mtricate muscular 
coordination and dominance of visual, tactile, and kinesthetic senses 
over the more primitive olfactory and related sensual and cerebral organs. 

So for as indications of affinity go, they are chiefly negative. The 
bram odds its evidence against the now universally abandoned theory of 
perissodactyl relationships for the Litoptema. It has no special resem- 
blance to any penssodactyl brains known to me, and perhaps least of all 
to the early horses (Mesohippus has been compared). It also opposes 
any close union with the Notoungulata, differmg in various fundamental 
features from any of the notoungulate bramcasts yet available. On the 
positive side, the braincast of Proteroihenum might easily be fitted into a 
preconceived theory, or one based on other evidence, but in fact is qmte 
inconclusive. Thus it could very well have been derived from a brain like 
that of Phenacodus, but, in accord with its much younger age, it is de- 
cidedly more progressive and is too deeply modified from the Phenacodus 
stage, if it did pass through it, for any certain and objective recognition 
of affinity. Good evidence on this point could come only from older 
braincasts, of Notosiylops or Asti'apomius age, but there is no immediate 
prospect of obtaining these. 

The principal dimensions follow: 


Length of skull 180 mm. 

Length of bram exclusive of medulla 91 mm. 

Length of olfactory bulbs (dorsal) 10 mm. 

Width across olfactory bulbs . . 16 mm. 

Dorsal length of cerebral hemispheres. 61 mm. 

Width across cerebral hemispheres ... 40 mm. 

Length of ceorebellum ... 28 mm. 

Width across cerebellum 29 mm. 
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CONCLUSIONS AND SUMMARY 

Something is now known of ohaxacteristic broincasts of the more 
common and important South American mo^lates.^ This information is 
inadequate for any final conclusions, but does load to some preliminary 
suggestions. 

The oldest notounguLate braincasts, and the only ones that seem to 
be sufOdently unmodided to give some idea of ancestral structure in the 
group, are those of Notostylops, Oldfieldthomasia, and Rhyphodon. Noto~ 
stylops and Rhyphodon, although apparently equally primitive, differ 
more than would have been anticipated, particularly as they are com- 
monly referred to the same suborder. It is a reasonable theory that the 
characters shared by these oasts probably nearly represent the ancestral 
notoungulate characters in general. The more important of these 
characters are: 

1. Brain arrangement nearly serial. 

2. Olfactory bulbs and cerebellum fully exposed dorsally, and midbrain partly 
exposed. 

3. Olfactory bulbs very large, about one-half to one-third as long as the cerebral 
hemispheres, and cerebeUum (m dorsal exposure) varying from as long as the olfactory 
bulbs to about tvnee their length 

4. Olfactory tubercles rounded swelhngs, low but distinct. 

6, Fynform lobes very large but shallow, visible m dorsal view laterally or 
posterolaterally. 

6. Cerelnral hemispheres as a whole triangular, much narrower anteriorly than 
posteriorly, shallow and somewhat flattened dorsally. 

7. Rhinal fissure nearly or quite continuous and approximately horizontal 

8. Distinct sylvian fossa, placed weU forward, and causing a lateral emargina- 
tion m the cerebral outlme. 

0. Slightly gyrencephalic Sulci poorlyimpressed on bone and probably shallow. 
A short sylvian fissure, a postenor supra^ylvion sulcus, and a lateral sulcus probably 
primitive for the group ^ 

10. Fossa hypophyseos variable but not very deep or sharply defined in any 

case. 

11. Cerebellum with relatively very large vermis, divided serially into two or 
more lobules, and risiag to a node, of varying prommenoe, at the top of the occiput. 

12. Lateral lobules or cerebellar hemispheres HmaH and probably jioorly sub- 
divided or differentiated 

13 Formatio vermiculoris, or its apparent gross anatomical equivalent, roughly 
in the form of an inverted Y, the posterior crus longer than the anterior, the angle 
between them variable. 

14. Despite the condition in Rhyphodon, it is highly probable that the lodging 

iThe rarer Astnpothena and Pyrotheria are still Quite unknown in this respeot, but of the 
otheri^or ^ura ua now represented by at least one typioal mnmp la 

K)no or ueother of t^ two latter may have been abeentin RnH/phodon, but this is quite uncertain, 
and it seema biipily probable both were present in the ancestral notounsulatea or appured very early 
in the various groiuM 
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of a nominal "flocculus” in a petrosal fossa anterior to the meatus is primitive for the 
group 

16. Cranial nerves, as they appear m the cast, grouped as follows, (a) 1 (mul- 
tiple exits); (b) (c) III, IV, Vm, VI; (d) Vs; (e) VII, VIII; (0 IX, X, Xt, and 

(g)xn. 

10 n between, slightly above, and anterior to the common canal of m, IV, 
etc The latter at the anteromedian pomt of the pyriform lobe. 

17. Vs appearing on cast as a nearly voiacal stalk on the posteroventral part of 
the pynform lobe. 

No important common featuieB of the endooranial drculation are 
observed. Both Notostylopa and Rhyphodon have peculiar and very 
prominent vascular exits from Ihie cerebral fossa, but they are not 
homologous in the two cases and the primitive condition cannot be 
inferred. 

Most of these characters are doubtless primitive m a general sense, 
yet it 18 surprising how distinctive they are in aggregate. Checking over 
the known brainoasts,^ with a single exception there is not one that could 
be confused with the inferred ancestral notoungulate type. It does 
seem, therefore, that these data give an adequate and distinctive defini- 
tion on endocramal characters of a natural group of mammals. For 
instance, even the earliest known artiodaotyl (Lower Eocene) or peris- 
sodactyl (Middle Eocene) braincasts are obviously and fundamentally 
different from the notoungulate type. This is likewise true, althou^ to 
less degree in various points, even of such archaic ungulates as the ambly- 
pods (sensu latci) so far as these are known. 

The exception to this exclusion from the notoungulate braincast 
type IS of extraordinary interest and posably of essential phylogenetic 
significance. Phenacodus has every one of these characters and cannot 
be separated from the Notoungulata on the basis of the ondocranium. 
This appears also to be true of other genera, e.g. Pleuraspidothenum 
(see Edinger, 1929), which are also placed in the Condylorthra, but they 
are inadeqiuitoly known. The theory is quite justified and seems to be 
supported by excellent, if not conclusive, evidence that the notoungulate 
brain evolved from a typo otherwise known only in the condylarths and 
quite distinct from any others known, even those of comparable or 
greater age and comparably or more primitive m general structure. 

The evidence of the braincast is not more certain than any other 
sort of evidence, belongs to no different category, and involves quite as 

UI appears to have no separate ezitm iiAppAodon, but its older iJliee show that this is ancanaloas or 
seoondaiy 

sparUoularlyEdinaer, 1020, also Tilnov. and the bterature cited by those authors. There are also a 
few bramoaets in the Amorioon Muaouxn wmoh are not indudod in these general renews or have not 
been described at all 
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much personal judgment. It is not the hoped-for but pi-obalily nou- 
existant datum that might reduce the large subjective element in 
phylogeny and improve the character of this very inexact science. Its 
value IS in multiplying the data on which conclusions can lie based and 
thus giving better grounds for personal opimoii. Also, like other sorts of 
characters, it sometimes preserves clues which have been lost or disguised 
m other parts of the anatomy. The present case, with its clear suggestion 
of derivation of the Notoungulata from the CondyLirthra, may be an 
example of this, but of course must be thoroughly correlated with all 
the other evidence before a final conclusion is drawn. 

Turning to the Typothena, the development of their brains from 
the primitive notoungulate type as outhned above seems fairly clear. 
Their dentitions became rapidly and profoundly modified between Noto- 
stylops and Santa Cruz time, but otherwise they were a conservative 
group. Directly ancestral stages are not known, but the senes Noto~ 
siylopa-Hegetotheriumr-Typothenum, Eocene-Mioceno-PleLstocene, repi-e- 
sents a tentative structural sequence probably valid in a broad way. 
This sequence suggests that during the period of their most rapid dental 
evolution, Eocene to Miocene (or into the Oligocene when the advanced 
dental type was already fairly established), the brain also advanced, 
chiefly by reduction of the olfactory bulbs and moderate expansion and 
differentiation of the neopaUium, but not enough to conceal its ancestral 
characters. From Miocene to Pleistocene the brain seems to have been 
relatively static. Even in the latest typotheres, the brain was of very 
low type (note Gervais’s confusion of it with the rodent brain) . As nearly 
as one can make such a comparison, the latest and most specialized 
typotheres stood about on the same level of brain development os the 
earliest and least speciahzed artiodactyls and perissodactyls. 

The bramcasts suggest considerably closer relationship lietween 
Notostylopa and the typotheres than between either of these and 
Rhyphodon. 

While it has the distinctive notoungulate stamp, the braincast of 
Rhyphodon is peculiar. It su^ests, but on evidence inadequate for any 
positive assertion, that the homalodontothere brain diverged decidedly 
from those of other notoungulates and was conservative or even de- 
generate. Hornalodontothenum itself, relatively gigantic in size, probably 
had brain modifications, not necessarily progressive, such os invariably 
accompany great skull size regard!^ of the factors of true neurological 
or mental advance. 

For the toxodonts, aenau atriciOf we have as yet only the Inadequate 
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data given by Gervais for the last of this line, Toxodon itself. Here the 
effects of gigantism, a rather broad massive bramcast and mcreased 
convolution, are visible and tend to obscure more fundamental char- 
acters. Also the great time gap from Eocene to Pleistocene corresponds 
with evolutionary chai^ which makes the bramcast of Toxodon, so 
far as it is known, pi’actically unrecognizable as bemg notoungulate. 
This does not oppose the general conception of a notoungulate brain 
type and its differentiation, but merely demands mterraediate material 
for elucidation. 

The braincast of Proterothenum is somewhat more progressive than 
that of contemporaneous typothems, is developing along different Imes, 
and shows no evidence of special relationships to the notoungulates. 
Common origin from a condylarth type is a possibihty, but is not an 
inevitable conclusion on the available data. Proterothet lutn seems to be 
quite distant from the typotheres and probably from notoungulates in 
general, a member of a very distmctive order, and the braincast of this 
relatively late form suggests no definite connection with any other group. 


ABBBBVU.TIONH ON TBXT FiGTJBES 
II — Optic nerve (filling of optic canal). 

m, IV, Vi-* {or V il, VI— The common canal of these nerves, the anterior lacerate 
foramen. 

Vj — Maxillary nerva 
V3 — Mandibular nerve. 

IX, X, XI — Common canal of these nerves (posterior lacerate 
foramen) 

XII — ^Hypoglossal canal (condylar foramen). 

C C. — Carotid canal. 

F L. — “Flocculus,” or cerebellar lobule lodged m petrosal. 
F.L.M. — ^Foramen lacerum medium. 

F R. — ^Rhinal fissure 
F S.— Fossa sylvu. 

H. — Filling of fossa hypophyseos. 

I.A.M — ^Internal auditory meatus (nerves VII-VIII). 

O.B. — Olfactory bulb. 

O.T. — Olfactory tubercle. 

P L. — Pynform lobe. 

S.E.S. — “Ectosylvian” sulcus. 

S L. — ^Lateral sulcus. 

S.S. — Sylvian fissure 
S.S.S. — Suprasylvian sulcus. 

V.S.L. — ^Lateral cerebral venous sinus. 

V.S.F. — ^Posterior venous passage from cerebral fossa. 
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NOTE 

Loomis (The Deseado Formation of Patagonia, 1914, p. 79) has 
figured a braincast of Evirachythenia. Although they probably will 
necessitate no essential modification of the views hero expressed, the 
characters of the brain of this aberrant genus are so difiOloult to ascer- 
tain and interpret from the illustrations and brief description avail- 
able that discussion is deferred and not attempted in this preliminary 
paper. 
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THE BENTONITES AND CLOSELY RELATED ROCKS OF 

PATAGONIA! 

By G. C. McCartney 


The present paper records a number of interesting features noted in 
the study of a smte of rocks collected in Central Patagonia by Dr. G. G. 
Simpson while leader of the Scarritt Patagonian Expedition. The study 
is concerned primarily with the petrographic and physical character of 
the rocks. The suite of rocks is of particular interest, since in addition to 
features described in this paper it represents geologic formations known 
to contain fossil mammals of early Tertiary age.‘ 

An outstanding result of this work is the recognition that almost the 
entire Lower Tertiary of Central Patagonia is bentomtic in character 
and that much of it is a rather pure bentonite. 

Information in regard to stratigraphic and structural relations of the 
rooks in the field has been obtained from the field notes of Doctor Simpson. 

The mammal-bearing rocks of Central Patagonia have been recog- 
nized as tuffs and as such are described briefly by Marla Casanova.* 

It is a fact that tuffs, for the most part volcamc ash rather than tuff, 
do occur iu the Lower Tertiary of Patagonia, but they are not the most 
abundant rock type; by far the greater proportion of the so-called tuffs 
are really bentonites or rocks intermediate between tuff or volcamc ash 
and bentonite. It is the presence of considerable amounts of the mineral 
montmonllonite together with a texture derived from volcanic ash that 
has led to the identification of such ro(^ os bentonites. 

Considerable research has been done on the physical, chemical and 
petrographic properties of bentonite by such investigators as Ross, 
Shannon, Spence, Kerr, and others^; the properties are described m the 
papers cited 


‘PublicationB of the Boamtt PataKonian Expsdijlion, No 17. 

G Q PGTBOIlfll - * 

■Caasiiova, Marfa 1981 'Apuntea petrogrfiflooe eobre loe terrenoa atraraadoa por loa poiOB da 
Comodoro Rivadavia y aos alredadorea ’ Contribuoionaa a la priman launldn naoional da geografla, 
Busnoa Auaai Mayo-Junio da 1981,V. 

*Eo^ C S , and Shannon, Q. V 1928 ‘ThahGnaralBofBantomtaandSdaotedaayaandllieir 
Fhyaic^ Froperaaa.' Jonm.Amer Ceraimo Soo., ZX, No 2, pp 77-98. 

Robb, C. S 1928 ‘Alterad PaleoKoo Votoanio Matoiw and their Raoognitioa. BuR Amar. 
Aaaoo Pet Qeol , XII, No. 2, iqp 148-164, Feb. „ , ^ 

Spaoo&H S 19» ‘Bwtomta,' Minaa Branoh, Dept, of IiGaeB. Ottawa. Canada. No. 628. 
Em, P, F. 1981. ‘Bentonite from Ventnra, CUifonua.' Boon. Qaol • XXVXi to. 1S8— 108. 

Eair, F. F. 198 2 ‘M on twim^nnlt e or Smeotite aa Conatitnenta of FuUerfa Biw and Bantonlta.* 
Amar. MmaralogiBt, XVn, No S. May. 
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Rom and Shannon, define bentonite as follows; “Bentonite is a 
rock composed essentially of a crystalline clay-like mineral fonned by 
devitrification and the accompanying chenucal alteration of a glassy 
Igneous material, usually a tuff or volcanic ash; and it often contains 
variable proportions of accessory crystal grains that were originally 
phenocrysts in the volcanic glass. These are feldspar (commonly ortho- 
clase and oligoclase), biotite, quartz, pyroxene, zircon, and various other 
minerals typical of volcanic rocks. The characteristic clay-hke mineral 



Fig. 1. — Sketch map of central Patagoma, ehowing the localities mentioned m 
the text. (After Simpson, previously unpublished.) 

has a micaceous habit and facile cleavage, high birefringence and a 
texture inherited from volcamc tuS or ash, and it is usually the mineral 
montmorillonite,^ but less o ten beidellite.”^ 

Before giving a detailed description of the bentonites, it seems m 
order to describe the volcanic ashes, since they are the parent rocks of the 
bentonites. 

iMontmonllomtewna dMonbad in 1847 by Damour and Solvit. 1847 Ann Chunie et d« 
nqnwme, 8d Serioo, X XI, p 870 

4^anian,B S.andWheny, E J 1926, ‘Beidellite, a New Mineral Name ’ Jouin. Wash Aoad. 
SoL, XV. VP 465-468 
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The typical volcanic ash is a rock, light m color, i.e , gray or light 
brown, medium to j&ne-grained, often very porous and distinctly gritty 
to the touch. In thin section the ash is seen to consist almost entirely of 
irregular-shaped fragments of volcanic glass. The glass fragments are 
usually angular and show a distmct conchoidal fracture; occasionally 
a spherical-shaped mass is seen. Such masses represent volcanic glass 
bubbles. In addition to the volcanic glass there are always a number of 
fragments of such mmerals as feldspar, both orthoclase and plagioclase 
of albite to andesine composition, and quartz. Usually a few fragments 
of pyroxene, amphibole, magnetite, epidote, zircon, biotite and chlorite 
are present. 

Some of the ash beds contain geodes which are composed of quartz, 
banded-chalcedony and opal, while others have tmy veinlets of quartz 
and chalcedony irregularly distnbuted through them. The quartz, 
chalcedony and opal m the form of geodes and veinlets are evidently a 
secondary product. 

The bentonites of Patagonia are typically very clay-like in appear- 
ance, and are similair to the ash rocks iu color except that yellow and buff 
color are more predominant Macroscopic examination reveals at least 
two and sometimes three rather distinct types. The first is very com- 
pact and is smooth or slippery to the touch; the second is more loosely 
aggregated, i.e., powdery m nature, and is slightly rough to the touch, 
and the third, though not always distinct from the second, is massive and 
hard and usually very rough to the touch. An important physical 
property of some bentonites is to increase in volume very perceptibly 
when placed in water. Spence^ records an mcrease of 13.8 times its 
original volume when a certain bentonite was allowed to take up all the 
water it would hold and still retain its form. Many of the Patagonian 
bentonites illustrate this property of swelling when placed in water. A 
distmct relationship seems to exist between the t 3 q)e of bentonite and its 
behavior when placed in water. The compact bentonite swells to many 
times its original volume when placed in water, and the resultant mass 
resembles very closely a mass of jelly. In this bentonite the particles 
tend to hold together even when the bentonite is subjected to great 
increase in volume, i.e., the mass is more or less coherent m the swollen 
state. A curious feature of the reaction of this bentonite to water is the 
fact that in the process of mcrease in volume, angular fragments of the 
original dry bentonite fracture and spread apart aloi^ lines of mter- 
section of two or more faces of the fragment; each face of the fragment 

H. B 1024. Idem — ^P1 iv 
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then tends to curl or roll into a ball, and finally the entire fragment forms 
a globular-shaped mass. The powdery type of bentonite behaves very 
differently m water. It increases in volume considerably but does not 
maintain or develop definite form; it rapidly disintegrates into small 
particles and slumps down into the bottom of the container. The third 
type of bentonite gives no visible physical reaction when placed in water. 

The different behavior of the various bentonites is due to the physical 
condition of the material. The explanation for the rather curious fractur- 
ing along acute edges of an angular fragment of the compact bentonite 
in water seems to lie in the fact that the intersections of faces of the 
fragment represent the points of greatest stress in the rock consequent 
upon the sudden great increase in area of each of the faces of the fragment. 

The difference in behavior in water of the bentonites is quite distinct, 
but a HiTnilor distmction cannot be made in petrographic study. The 
petrography of the Pntagoman bentonites is very similar to that of the 
bentomtes described by Ross and Shannon.^ 

Petrographic examination of a typical bentonite reveals a rock that 
is, in the mam, composed of an aggregation of tiny montmoriUonite 
crystals. In some bentonites the montmoriUonite is developed in such 
quantity that it forms a closely woven network of smaU crystals; in 
others, there is a distinct tendency for the montmoriUonite to be de- 
veloped along the borders of fractures in the rock. In addition to the 
montmoriUonite there are always present a few fragments of quartz 
and feldspar — occasionaUy orthoclase but more often plagioclase of 
albite to andesine composition. Ferromagnesian and other hi gh specific 
gravity minerals are usuaUy present; they arc always in very Hnnfl.U 
quantity. 

The most common rock type in the Patagonian suites is ono inter- 
mediate between a volcanic ash and a bentonite. These rocks are seen 
in thin section to be composed mainly of shards of volcanic gloss and of 
montmoriUonite. The glass fragments or shards are usuoUy portioUy 
altered to montmoriUonite; in such instances the montmoriUonite forms 
a birefringent border zone around the isotropic gloss. Often it is possible 
to note this type of alteration having taken place around a glftfls bubble; 
in such instances the montmoriUonite crystals are developed like fibres 
which appear to be wrapped around the glass bubble. Ross and Shan- 
non,* in their text figures la, lb, 2a, 2b, show microphotographs of 
several types of bentonite. Their microphotographs iUustrate the Pata- 

iHoHi C. B , and Shannon, G V 1926 Idom. 

*Robs, C. S , and Shannon, G. V. 1926. Idem, pp. 82-88. 
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gonian bentonites as thoroughly as if they were actual microphotographs 
of the Patagonian rocks. 

Identification of the birefrmgent material so closely associated with 
the volcanic glass as montmonllomte was made through refractive index 
measurements and X-ray analysis. Ross and Shannon, ^ report that 
“. . . montomorillomte from normal bentomtes has indices of refrac- 
tion that vary but little from the mean values that are a = 1 493, 
jS and 7 1.516 and the montmorillonite from other sources shows nearly 
the same values.” The writer finds the montmonllonite of the Pata- 
gonian rocks checks very closely in its indices with that given by Ross 
and Shannon. In all crystals measured, a =1.49-1.50 and jS and 7 
very close to a value 1.51. Through the very kind cooperation of 
Professor P. F. Kerr of Columbia Umversity, X-ray analyses of a few 
of the bentonite samples were made. Professor Kerr found that certain 
rock specimens, in which the writer believed montmorillonite did occur, 
gave X-ray diffraction patterns which agree with those given by members 
of the montmorillonite group.® 

Section in CAffanON Vaca 

In order to show the genetic relation between the bentonite and the 
volcomc ash and to emphasize the stratigraphic importance of the 
bentonite in the early Tertiary of Patagonia, a strat^aphic section in 
Cafiad 6 n Vaca (see Fig. 1) is d^ciibed in detail. The accompanying 
diagram (Fig. 2) illustrates the stratigraphic sequence in the Notoslylopa 
Beds at one pomt m Cafiad 6 n Vaca, and shows by number the positions 
in the section of the rock specimens described m detail in the followii^ 
pages. Specimens numbered R41 and R42 are different in field and 
microscopic appearance from anything seen elsewhere, but these differ- 
ences prove to be due to the apparently different mode of deposition and 
to the presence of macroscopic grams or pebbles of volcanic rock, rather 
than to any marked difference in the essential mineralogic character of 
the stratum. Except for this one bed, the series Ls fully typical of the 
great bulk of the pre-Patagonian* “tuffs.” A large number of mammals 
of the typical Notostylops fauna were found in this section, scattered 
through it except for the level of R38, which is barren of fossils. They 
were to some extent concentrated in the strata represented by R45 
and R47 and were rarest m the less altered tuffs, e.g., R44, R49. 


1 R 0 B 8 , C. 8 , and Shannon, O. V. 1028. Idem, p 90 
*Penonal oommunioation. 

*B'or etratigrophio nomenclature and age, aee Fig 4 
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lake most of the pre-Patagonian Tertiary expoBures, this one con- 
sists of beds from one to fifty feet thick, eve^y stratified with original 
horizontality, but generally not sharply limited at their contacts. The 
rock samples show a imnor number of relatively unaltered white to gray 
volcanic ashes, with a larger amount of true bentonite, and all inter- 
gradations between these two extremes. In the field, the purer volcanic 
ash rocks stand out in reouirent beds because of their whiter color and 
the fact that they are usually somewhat indurated or concretionary, 
more resistant to surface weathering. They often form minor scarps, 
while the bentonites form steep slopes, much checked and weathered, 
above and below the volcanic ash. 


VERTICAL SCALE IN 
FEET 


■4Gr 



Nearly pure bentonite ujith siliceous concretions 


Hg. 2. — Stratigrajibic aeotion in the Notostylops Beds m CafiadOn Vaoa (After 
Simpeon, previoiisly unpublished ) 


The relation of the bentonite to the volcanic ash is very interesting- 
ly brought out in this and m other sections studied by Simpson in the 
field but not here given m such detail. They generally alternate, with 
bentonite much predominant in bulk. The base of a relatively pure 
volcanic ash usually shows a sharp and somewhat irregular contact, 
i.e., IS disconformable on an erosion surface, probably in most cases 
representing an inappreciable interval of geologic time, but in some 
corresponding to a distmet faunal break. The upper contact of the 
volcanic ash, on the contrary, is usually vague and passes gradually into 
bentonite. 
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In some cases fossils are more common m the volcamc a&h, but their 
greatest abbolute concentration m the whole formation and their greatest 
lelative concentration in many sections, includmg the present one, is 
in the bentonite or m the material transitional from volcanic ash to 
bentonite. All these facts strongly suggest mterrmttent heavy falls of 
ash altematmg with penods of weathering and erosion, the latter appar- 



F]g. 3. — View of ihe Ofiema del Diablo, CaSaddn Vaca, showing the lower part 
of the section given m Fig 2 (Alter Idimi^on, Amer Mus. Novitates, No. 566, p. 16 ) 

TbchaaaldiiVB (bcutonitis), ippairndvdoikci id roloi , npai oi belon the middle of the left half of 
the pictuie, are thone iipitsditcd by UJS ind the luid ledc^ nnu and somenhat above the middle of 
the picture le the tuff ippieeent^ bv K44 (The laifce daik spot m the uppei iisht quaiter of the 
phoioBiaph n formed by pebblu, Vrbiih havo fallen from the pampa, ovoi thiee hundred feet above). 


ently very ^ght m most or all cases. The purer volcanic ashes appear to 
represent the earlier parts of fairly rapid falls of ash, the bentonites the 
later parts, or slower fails. The bentonite seems thus to be due in large 
part to contemporary weathering. Concentration of animals in these 
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beds is then reasonably explained by the fact that these deposits were 
for a longer tune at or near the surface, and that os they weathered and 
became bentonitic, their sticky character — when wet — would serve to 
entrap and for the rapid engulfing and burial of those that died 

on them for this or any other reason. 

Specimen No. 38 — ^Bentonite 

FmuD OBBBBYATiONB. — ^About 100 feet of this material underlies the fossil- 
bearing beds. It has no apparent beddmg and is for the most part gray to cream- 
colored below the weathered surfaco, but tends to become more definitely yellowish or 
reddish on weathering. Concretions are abundant (see No. 39) but no fossils are 
found. 

Macbosoofio BXAaoKATiON. — Specimen is light yellow m color, fine-grained and 
powdoT, swdla and dismtegrates rapidly into small particles when {daced in water. 

Microsoopig bxakin'ateon. — Montmorillomte is developed in a complete 
network of tiny fibre-like crystals through the rock. There is very little volcanic glass 
present and t^t only in small fragments. There are a number of large amd plagio- 
oLase and quartz fragments scattered through the rock. 

Specimen No. 39 — Concretion 

FmiiD oBBESVATioNS. — ^It 18 a conoretion from the same thick stratum as the 
preceding specimen. 

Maobobcofic BXAMiyATiON. — Specimen is a buff-eolored, fine-grained concre- 
tion rendered quite hard by the mtroduotion of sihca. Numerous veinlets and pockets 
of chalcedony ore present through the rock. Quartz and calcite are often associated 
with chalcedony. 

Microbcopig sxamination. — The matrix of the rock is almost all isotropic and 
has a very low refractive index; it is undoubtedly a form of altered volcanic material 
but 18 not a t3n[)ical bentomtic mineral. There is developed along fractures in the rock 
a brown-colmed mica; it is very similar to montmorillomte and probably belongs to 
that group. There are many fragments of acid plagipolalse and a few of volcanic glass 
in the rock. Some of the fd^as fragments form three-pronged individuals; they evi- 
dently represent partial sections of three glass bubbles which arc in contact. 

The rock is a volcanic ash which is i»rtially altered and which is considerably 
silioified. The presence of sdiceous volcamo ash concretions in a bed of bentonite 
suggests that the sihca has hmdered the alteration of the ash to bentonite. 

Specimens Nos. 40, 44, 49 — Volcanic Ash 

FnniiD OBBBBVATioNB. — ^Theso represent the less altered volcamo ashes, grayer or 
winter in color in the exposures and more resistant to erosion, especially which 
forms a prominent ledge, m some instances overhanging the bentomte below. 

Maobobcopio EXAMINATION. — Specimens are white-colored, hard and very 
gritty to the touch. In some instances the rock is vesicular. 

Mioroboopio hxamtnatton — ^The rocks are for the most part coarse-gramed 
and composed mainly of fragments of volcamc glass. The fragments are usually very 
dear and almost colorless, but a few are dark in color and douded with alteration 
material. Sometimes brown-colored glass fragments occur; they are often filled with 
gas bubbles. The glass fragments are very angular in shape; three-pronged or Y- 
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8hai>ed fragments are oommon In addition to angular fragments there are round 
bubble-like ^obules of glass Some of the ^ass fragments are bent and show parallel 
fracture lines; in such instances some of the contorted fragments become partially 
anisotropic. The matrix of the glass fragments is a yeUowish-brown colored sub- 
stance which IS almost all isotropic There is also a development of dark green to 
almost black ohlontic material There is no evidence of dev^opment of a highly 
birefnngent mica like that developed m the bentomtic rocks Throughout the rook 
there ore scattered a few irregularly shaped fragments of quartz and acid plagioolase. 

The rock is a volcanic ash, or specifically a rhyohtio ash A feature of the rock 
is the extensive development, m some instances, of small round pellets or concretions 
of volcamo material m a matrix or the same material 

Specimens Nos. 41, 42 — Bentonite 

Fiblo obbbbvations — ^Although the particular samples sectioned do not seem 
to be very distinctive, this stratum m the field is unusual for this formation. Its 
color IS dark gray to greenish gray, more somber than the senes as a whole, and it is 
thin-bedded m contrast to the very massive character of most strata It has a dis- 
tinctly sandy feel and appearance and in places contains volcanic pebbles Although 
without cross-bedding, it appears to be a stream or shallow water deposit. 

Macboboopio BZAioNATiON. — ^Thess rocks are m general hght-colored and fine- 
grained, but duo to inclusiona of dark fragmentary material, they sometimes appear 
dark and coarse-gramed. 

Miobosoopic oxahination. — ^In thm sections the rook is light brown in color 
The fragments of dark volcamc materisl are opaque The mam constituent of the 
rook IS montmonllomte; the alteration of volcamo glass to montmorillomte is almost 
complete, with the result that no defimte ash structure is visible. Acid feldspar frag- 
ments, i.e , both orthoclase and acid plagioclase, are abundant throughout the rock. 
The presence of this abundant f ddspar probably accounts for the sandy appearance of 
the formation in the field. 

Specimen 45 — ^Bentonitic Ash 

FmiiD obbbbvations. — ^This is the matrix of the most abundant fossils at this 
locahty. Not only is it noher in mammals than any other stratum or locahty known 
as yet m the Notoatylops Beds, but it is also unusual m that a number of specimens 
from it are associated parts of the skeleton, a condition very rare elsewhere It overhes 
the hard ledge of R44 and grades into it in a short distanre but without a really 
sharp contact 

Macbobcofic examination — Rock 18 similar m appearance to R44, but it is 
much finer-grained There is a rough or ashy feel to the rock but not nearly so pro- 
nounced as in R44. 

Miobosoopic examination — ^Thm-section study reveals many small round 
concretions sitndar to those m R44. Volcamc glass fragments are fairly common but 
are not nearly as abundant as m R44 Montmonllomte is developed as a network of 
small crystals throughout the rock Quartz and add plagiodase fragments are 
common. 

Specimens R46 and 47 — ^Bentonite 

Field obbebvation. — ^These rooks appear to represent the still further breakmg 
down of the onginal volcamc ash overlying and grading imperceptibly into R45. 
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Macroscopic bxamination. — ^Rock is hght-colored and finc-gramed The ashy 
character of B46 is not usually jieroeptible 

Microscopic examination, — ^There is an extensive development of montmord- 
lomte. Alteration of volcanic glass is almost comidete, with the result that almost no 
glanH structure remains There are angular fragments of acid plagioclose, albite and 
quartz throughout the rock. 

Specimens R43 and 48 — Bentonite 

Fixm OBSERVATIONS. — ^In general these specimens represent horizons in which 
the alteration from volcamc ash to bentomte is complete. Note: R43 and B4.S, like 
1138, are immediatdy overlam by t 3 npical volcamc ash beds 

Macroscopic examination — ^These are very fine-gramed and very hght-colored 
rocks. 

Microscopic examination — ^Petrographic study reveals the rocks to be homo- 
geneous m gram size and composed almost entirdy of the one mineral, monimonl- 
lonite The crystals of montmonllomte ore needle-like m appearance and have no 
defimte onentation Fragments of quartz and acid plagioclase are present in both 
specimens; they are more numerous and laiger in BAS than in BAS. 

Specimen No. 51 — Concretion 

Fixin observations — ^This is not m tho same vertical section as the preceding 
senes, but is nearby and of the same age as the upper part of the latter It is character- 
istic of concretionary zones commonly occurring at one or more levels in the Nolo- 
ttylops Beds. This particular bed is about eight feet thick and consists of yellow 
bentonite with very numerous roimd black concretions, of the size of a pea to that of 
a walnut. The bed is purely local and cannot be traced more than a few hundred feet. 

Maoboscofic examination — Specimens are round concretions of very dark, 
fine-gramed material The dark color, almost black, of the concretions is due to the 
presence of a manganese mmeral which is probably pyrolusite. 

MiGROsconc examination. — ^The concretions show concentric structure A 
large pact of the concretion is made up of pyrolusite. There is present in the con- 
cretions a small amount of montmonllonite It is concentrated m concentric zones 
in the concretions. 

A summary of the rock descriptioiis given shows thiit in the strati- 
graphic section illustrated in figures 2 and 3 there is tlic followmg se- 
quence of rock types: 

EA9 — ^Volcanic Ash 
BAS — Pure^ bentonite 

BA6 and 47 — ^Bentonite, oontams very fow remnants of ash structure 
BAB — ^Bentomte vnth ash structure fairly common 
BAA — ^Volcamc ash 
BA3 — Pure^ bentomte 

BAl and 42 — Bentomte, contams fragments of volcamc material but no defimte 
ash structure 
RAO — Volcamc a^ 

R38 and 30 — ^Nearly pure bentomte, contains concretions at certom levels 

*Pi na bflPluMaite ib a d m eriptive term used to indicate a rock in which all remnants of aeh structure 
$XB none and one composed of montmonllonite to the ezclueion of all other nuuorals exottyt odd fracmente 
of fddapar, quarts axid heavy mineralB. 
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This sequence of rocks indicates rather clearly that the bentonite is a 
product of the alteration of volcanic ash, since eveiy horizon of volcanic 
ash grades upward into a horizon of bentonite m which there is abundant 
evidence of ash structure and of volcanic glass altering to montmoiil- 
lonite, and this in turn grades upward into a horizon of bentonite in 
which all evidence of ash structure is destroyed and the rock is composed 
almost entirely of montmorUlonite. The evidence supporting this 
ongm for the bentonite is further strei^hened by the fact that the 
bentonite contains the same variety and quantity of nunerals such as 
quartz, feldspar, and heavy accessory minerals as the volcanic ash. 

An additional fact that is clearly brought out in the sequence is the 
gradational character of the contact between volcanic ash and bentonite 
on the upper side of an ash bed, whereas in contrast the ash bed itself 
rests on bentonite with no gradational relation. 

Suction South of Iulgo ColhijA-Huapi 

The classic section in the great barranca south of Lake Colhud- 
Huapi — see Figure 1 — has continuous exposures with Notostyhpa, 
Astraponotus, Pyrotherium and Colpodon Beds superposed (see Fig. 4). 
The general character of these rocks is similar to that of the shorter and 
more detailed section in Cafiaddn Vaca already given, but a few further 
notes on particular samples from this section are given. 

Specimen No. Rll — Basalt 

Fibu) obsbsbvation. — ^In this area the lava flows are by no roeans continuous, 
but appear as lenses m the section, apparently representmg tongues of lava filling 
shallow valleys. 

Macboscofic skamination — ^Rock is a medium-grained, weatheaed igneous 
rock; it is vesicular with clayey material filhng the vesicles. 

Micboboofzc BXAMrNTATioir — Rook IS felsitio in texture with occasionally an 
ophitic relation between fddspar and pyroxene. It is composed almost entirely of 
basic plagiodase feldspar, augite, brown mica and brown hornblende. The ftidspars 
are lath-shaped and are plagiodase of labradorite composition. Augite is presfflit in 
euhedral crystals and in forma without definite crystal shape Hornblende is present 
in small quantity in the form of basaltic hornblende. There is considerable brown 
mica present. 

The rock is an auganite or as more commonly stated a basalt. 

Specimen No. R12 — Bentonite 

FmiiD OBSBBVATION. — This rock has the charactenstic field appearance of a 
typical bentomte, like those of CaQaddn Vaca, but is here of spedal interest as it 
intervenes between the extrusive basic rock and the immediately overlying hardened 
but less bentomtio scarp formed by rooks like the next one described — R27. 
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Mageudsoofio HXAIONATION. — Rock 18 Very fine-grained, compact with ahppeiy 
feel, light brownifih-yeUow color. It is a typical bentonite 

Micbobcopic BXAiONATiON — ^Thm section study shows the rook to be made up 
of very tmy crystals of montmoriUomte; the crystals have no defimto orientation; 
there is a mwlcwfl tendency for more eKtensive development of montmoriUomte along 
the borders of fracture in the rock. The fracture network of the rock is quite exten- 
sive. There is at least one pronunent band m the specimen in which extensive develop- 
ment of large crystal aggregates of montmoriUomte have taken place; it evidently 
represents an original large fracture aloi^ which the alteration of the original rook to 
b^tonite was beet able to proceed. There is present throughout the rook a sufficient 
number of irregular-shaped fragments of volcamo glass and of glass partially altered 
to montmonUonite to show that the rook was originaUy a volcamo ash. A very few 
acid feldspar and quartz fragments are present. 

Note: — Professor Kerr finds that the X-ray diffraction patterns of a 
sample of this material agree with those given by members of the mont- 
monllonite group. 


Specimen No. B27 — Volcanic aah 

Fngiu) oBBiuavATiONB. — ^Thia is typical of the rock frequently occurring m Lower 
Tertiary sections in Patagonia and by Am^hino oaUed '*tosquiUa.'* It is gray when 
unweathered, but often becomes yeUow to orange on weathered surfaces. It may be 
very hard and is usuaUy strongly resistant to weathering, so that it forms benches 
and verboal or even overhanging scarps. It is very porous and highly vesicular on 
weathered surfaces In places it appears to be largely composed of rolled volcamc 
ash balls, m others to be concretionary, but these two conditions are not easUy distm- 
guished. It often contains fossils, but these are sparsdy scattered through it and 
usuaUy roUed and very incomplete. This specimen is from the thickest “tosquiUa” 
series of this section, at and bdow the base of the Colpodon Beds, but other thinner 
beds of identical nature occur at lower levels in the same section and they may occur 
at any Lower Tertiary horizon. In some cases they grade lateraUy into ordinary 
gray volcanic ash 

Maoboscopio zkauination. — It 18 a hard ash rock, very rough and gritty to the 
touch. 

Micboscofic bxahination. — Rock is composed largely of fragments of volcanic 
glass. The fragments are very irregular in shape; some exhibit gooil conchoidal 
fracture, and they are evidently broken glass bubbles In some instances the glass frag- 
ments grade over mto the light-brown cobred micaceous mineral montmordlomte. 
This development of montmoriUomte is very insignificant in amount, and consequently 
the rook exhibits none of the characters of bentonite in the hand specimens. A few 
fragmmits of acid plagioclase and quartz are jureeent. 

Rook is a volcamc ash and is similar to the other volcanic ush rocks 
described in this paper. 

Specimens Nos. R21 — E29 — ^R32 — Concretions 

PcBLD OBBUBVATTONB. — ^These represent two types of concretions very abundant 
in the Tertiaiy tuffs. AU are from the same great exposure south of Logo Colhud- 
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HuapI* Locally concretioos may characterize a given horizon, but conadering the 
oenti^ Patagonian formations as a whole, they may be of almost any age. 1121 and 
R32 are charactenstio of layers of sphencal concretions, often m the “tosquilla’* 
(B27) or other rdativdy unaltered volcamo ash, to which they may give the appear- 
ance of a oon^omerate. They are nearly always sphencal and in numerous cases 
have a small round depression on one side, hke the stem attachment of a fruit. B29 
18 typical of the common sihoeous concretions, present m great number and variety 

Maoboscofio EXAioNATiON. — B21 and R82 are concretions of hght-brown 
colored, very hard volcanic matenal; th^ are sphencal m shape and are hollow; 
th^ have a rather crude ooncentnc structure, i e., they tend to break apart like a 
sheHfromanut. The concretions range in size from diameter to l)s" Sihcifioa- 
tion of the concretions has made them quite hard. 

B29 is a geode rather than a concretion; it is composed of chalcedony, quartz, 
and opal 

Micbobcopic BZAioNATiON. — ^R21 and RS2 are very dark brown m color m the 
thm section and transmit very httle hght. The rock is composed mainly of fragments 
of volcamc glass. The fragments vary greatly m size and shape; there is, however, 
a tendency for a concentration of round glass bubbles toward the mside of the con- 
cretion. The outer run of each glass bubble is altered to brown-colored montmonl- 
lomte. Small angular fragments of quartz and fddspar are scattered throughout the 
rock. Most of the matrix of the glass fragments is a dirty-brown isotropic volcamo 
matenal — ^this is especially true of the outer part of the concretion; the inner part, 
dose to the hollow center, has a matrix of montmonllonite. An interesting feature of 
the concretions is the fact that the central zone gives a rapid swelhng reaction when 
placed m water, whereas the outer zone does not. This feature is evidently due to the 
presence of montmorillomte m the mtenor of the concretions and to its absence m the 
outer port The fact that the montmonllonite is developed in the interior of the 
concretion rather than at the extenor seems difEioult to explain, especially in view of 
the fact that m this study it is usual to find volcamc ash grading upward into ben- 
tonite. It may be that the outer zones of the concretionB represent matenal added 
since the alterataon on the inside took place, or as in the case of other concretions — 
e g., R30 — desenbed in this paper, the alteration of volcamo glass to montmonllonite 
is probably hindered by the introduction of sQica, and smee the outer zones of the 
concretions are more sdicifiod than the inner, they are the least altered to mont- 
morillonito 

E29. Thin section of a geode shows the presence of quartz, chalcedony and 
opal. Quartz crystals radiate from a common point to form a circular mass; these 
in turn puss into finely crystallized quartz or into radiating chalcedony fibers Every 
quartz gram seems to serve ns a nucleus for chalcedony. The chalcedony mokes up 
over one-half of the rook. Scattered through the rock are both large and small masses 
of opal 

The interior of the geode is lined with tiny stalactites of quartz 
surrounded by chalcedony. 

Commercial Aspect of the Bentonite 
There is available a tremendous supply of bentonite m this region, 
enough to supply any conceivable world market for centuries. A large 
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amount is withm short wagon-haul of sea transportation at or near 
Comodoro Rivadavia (see Fig. 1) and a still greater amount along the 
railway to CJolonia Sarmiento. Even ComodorO; however, is so far from 
any unportant present or probable future market that this makes much 
commercial development improbable. A limited amount can no doubt 
be used m local oil refineries, but this can hardly assume the proportions 
of an independent industry. 

Latbb TsnmABT ami> Quatiibnabt 
(here relatively unimportant) 


Patagoniano-Maiine, probably late Oligooene or Miocene 


Terrestrial Tuffs, with at least four 
distinct mammalian faunas of 
Tertiaiy aspect. 

Colpodon beds (perhaps in part equivalmit 
to the lower Patagoniano). 

Pyrt^Jurivm beds 

Attraponohu beds 


Notostylopt beds 

“Argdes fiasUaires,” local, non-fos- 
siliferous, of doubtful age and re> 
lationships 




Chiefly sandstones and clays, not subdivided by previous work. The “Pehuenche” 
or “upper beds with dinoeaurs*' of most recent authcMrs, not the Pehuenche <st 
AmegUno in this region. 


Salamanqueano-Marine, probably Senonian, surely ’ 

Creta ceous. - — - 

Very thick and varied continental deposits, the Chubutiano of some recent authors, 
varioudy but not yet definitively subdivided. Containing dinosaurs and partly 
or wholly Cretaceous. 

Hg. 4. — Preliminary table of the late Cretaceous and early Tertiary formations 
of central Patagonia. (Afto: Simpson, Amer. Mus. Novitates, No. 56G, p. 4.) 

Note on Glauconeth above the Salamanqtjeano 
The aooompanymg diagram (Fig. 4) wiU help to make clear the 
stratigraphic sequence involved in the preceding sections. The bearing 
of these petrologic notes on the general stratigraphic problems is to some 
extent su^ested here and wiU 1^ further discussed in forthcoming work 
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by Simpson. The present author also plans a later study of the petrology 
of the so-called ''argiles fisailaires/’ which constitute one of the most 
puzzling features of Patagonian stratigraphy. Although they do not 
relate directly to the bentomtic rocks, there are here added observations 
on a discovery of considerable interest made m the course of the present 
study. 

In central Patagonia the only surely recognized Mesozoic marme 
formation is the Salamanqueano, apparently of Senonian age. This 
mvasion came from the east and is represented by a wedge of rocks, 
thick near the coast and thinning out and tending to lose its marme 
character to the westward Without going into more stratigraphic 
detail here, the upper part of this marine formation is usually represented 
by the so-called Banco Verde, a glauconitic sand of marine to estuarine 
origin. Above this there is usually a black clay, the so-called guide 
horizon or Banco Negro, in part of transitional character but generally 
accepted as the base of a continental late Cretaceous series. Above this 
is a senes of sands and days, generally but (according to Simpson) 
erroneously called Pehuenche. The upper part of this series is of Ter- 
tiary age. The lower part is probably in places really late Cretaceous, 
although the lithologic resemblance makes the contact dijfficult or im- 
possible to establish in most instances. 

An unexpected result of this petrographic study is the recogmtion 
of glauconitic sandstones m this so-called Pehuenche, well above the 
Banco Verde and Banco Negro, but still below the known Tertiary 
mammal-bearing horizons. The most important instance is that of the 
round hiU northwest of Puerto Visser (see Fig. 1); there glauconitic 
sandstone occurs 45' above the Banco Verde, about 30' above the Banco 
Negro, and 75'-80' below the lowest Tertiary mammals. The evidence 
suggests that marine and semi-marine conditions continued here longer 
than has previously been supposed and that there is a stLU undefined 
transitional late Cretaceous division here between the accepted Sala- 
manqueano and the inammal-bearii^ sandstones of the so-called “Pe- 
huenche” Secondary denvation of the glauconite from the Banco 
Verde is possible, but appears improbable. 

Specimen No. RllO 

Fmij) oBSBBVATiON. — See above. 

Macbosoopig examutation. — ^Bock u a gieen-ooloied soft sandstone. It is 
homogeneous without evidence of good bedding 

Mioboscofic sxaminatiok. — ^In thin section, the green mineral which gives the 
rock its color is rocognised as glauconite. The mmenil is present m well rounded 
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grams. The cementing medium of the grains is a hght-brown colored 

mineral, probably some form of altered glaucomte. The brown muicnal is almost 
entirdy isotropic. The idaucomte grains are typically deep green m color and are 
almost isotropic. Scattered throughout the rook are numerous irrogiihvr-Bhaped 
fragments of quartz and feldspar; the feldspar is a plagioclaso of labradorite 
composition 

Another instance, less important because the stratigi’nphic sequence 
is not positively established, is of a green sandstone in C'afind6n Hondo 
(see Fig. 1), quite evidently higher than the recognized Salamanqueano 
and m the so-called Fehuenche. Its relationship to the mammal-bearing 
sandstones of CafLad6n Hondo is not clear, but it is probably somewhat 
older. 


Specimen No. R68 

FmiiD OBBBBVATiONs — Scc abovc. 

Macboscopig oxamination — ^Rook is a pale-greon colored, fairly coarse sand- 
stone which IS cemented with calcium carbonate. 

Micbobcofig examination. — ^The sandstone is composed of deiriial grains of 
glauconite, quartz and fddspar. Ckdate is the cementing medium, and it is the most 
abundant constituent of the sandstone The green color of the rock is due to the 
presence of glaucomte. The glaucomte is present m deep green rounded grams and 
green and brown urregular-sbaped grams. 
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FOUR NEW SPIDERS OF THE FAMILY GNAPHOSIDAE 


By Ralph V. Chamberlin 


Through the courtesy of W. J. Gertsch, of The American Museum 
of Natural History, I have had the opportunity of examining two oolleo> 
tions of Gnaphosidae, one largely from Minnesota, made chiejSy by ]Mr. 
Gertsch himself, and the other from Alberta, Canada, constituting part 
of a general collection of spiders placed m his hands for identification. 

The gnaphosids from the first collection, from Minnesota unless 
otherwise noted, prove to be as follows: 

HerpyUus vanjer (Walokenaer) 

HerpyUus hesperohu Chamberlin (Yosenute Park, Cal.) 

Sergiolua variegaius (Hentz) 

Onaphoaa gtgarUea Eeyserling 

Onaphoaa parvula Banks 

Onaphoaa brumalia ThoreU (Figs. 1 and 2) 

Draeaodaa nagledws (Eeyserling) 

Draaaodea r(Mnaoni Ghamberhn 
Haplodmaa^ia magtater, new species 
Haplodraaaua aignifer (C. Eooh) 

DraaayUua mger (Bonks) 

DraaayUua transoeraua (Bmerton) 

Zdotea aubtcireaneua (C. Koch) (Minnesota and Montana) 

The specimens from Alberta, Canada, ore as follows: 

CaUilepia imJbeeiUa (E^serling) 

Onaphoaa gigantea Ecyserling 
Onaphoaa brumalia Thorell 
Onaphoaa mima, new species 
Onaphoaa parmikt Bonks 
CaJMepia ttnbecOia (EeyserUng) 

Draaaodea nagUdua (Ecyserling) 
naplodraaaua aignifer (C Koch) 

Haplodraaaua aJtanua, new species 
Orodroasus cokradenata (Emerton) 

Orodraaaua vaatua (Banks) 

Zelotea aubterreaneua (C. Koch) 

Zeloiea pvntanua Chamberlin 
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The new species indicated are described below, together with a new 
Onaphosa from Utah noted in the course of the present study. AH of 
the species of Gnaphosa herem listed, or described, belong in a group 
to which this name should be restricted. Various other western species 
heretofore placed in Chiaphosa constitute a natural generic group wliich I 
here propose to designate as GYnpBMA with Gnaplwsn gonoga Chamberlin 
as the genot 3 rpe They are characterized especially by the obviously 
different palpal organ in which the very long style arLses on the apical 
or ectal side of the bulb and coils loosely about the bulb one or more 
times. The apical apophysis is distally slender and pointed and char- 
acteristically membranous proxunally. 

Gnaphoaa mima, new species 
Figures 3 and 4 

Male. — ^Integument of carapace and sternum dark brown, with a fine network 
of black Imea over lateral portion of para cepholioa and in striiies riinmng from the 
stria thoraoica to lateral margins; the chdiceroe and legs brown. Carapace clothed 
with whiti/^ hairs closely appressed to surface and with very sparse, erect and long 
black hairs. Abdomen with a dense coat of fine, plumose brown hair und with numer- 
ous long, evenly spaced and erect block bristles, showing no color pattern; ventrally 
the abdomen appears paler m front of the gemtal furrow because of the absence of the 
dense coat of hair thore 

All tarsi scopulate throughout length, the anterior metatarsus scopulate distally, 
the posterior metatarsi not scopulate. Metatarsi I and II with a pair of stout ventral 
spines. Ventral spines of tibia I, 1-2-2; of tibia II, 1-2-2, or 2-12-2. Tibiae III 
and IV with a ^ine at base on mid-dorsal line. 

Cephalothorax low, the postenor portion of pars cephalica on a level with para 
thoracioa, slanting down moderately m front of middle; pars cepholioa relatively 
narrow. Ghelicerae moderately geniculate. Posterior row of eyes strongly recurved, 
the median eyes about their radius apart, approximately them diameter and a half 
from the laterals. Area of median eyes as long os wide posteriorly, a kttle narrower 
in front than behind ( 6:7). Anterior row of eyes proourved as usual, much shorter 
than the posterior row (4:3), the median eyes much smaller than the laterals. 

Distinct in form of tibial apophyws and details of male imlpal organ, os sliown m 
the figures. 


Measurements 


Length of cephalothorax, 3.3 mm ; width, 2.9 mm 


i: 

I 

II 

Ill 

IV 

Coxartroohanter 

1.8 

1.8 

1 2 

1 8 

Femur 

2.3 

2 1 

2 0 

2 3 

Tibisrpaidla 

3.0 

2.7 

2 2 

2 8 

Metatarsus 

1 8 

1.6 

1 7 

2.8 

Tarsus 

1 2 

1.1 

1 2 

1 2 

Total 

10 1 mm 

9.2 mm. 

8 3 mm 

10 9 mm. 



uQ OQ BQ (n CPQ jQ 


1. Qnaphosa bi umalis Thordl. liOft palpus of male, ventral view. 

2 The same, eotal view. 

8. Qnaphota nvima, new spemes. Bight palpus of male, ventral view. 

4. The same, eotal view. 

6 Qnaphoaa anttpoia, new species Left palpus of male, ventral view. 
6. The same, ect^ view. 
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Locauty. — Canada: Seba, Alborta; Juno 1-July 6. Two males 
(holotype and parai 5 rpe) in tho collection of The American Museum of 
Natural History. 


OnaphoBa antiiK>la, now species 

Figures 5, 0, and 7 

Carapace brownish black, the black bdng more condensed on hood bordering the 
oephalothoraoio furrow, along radiating furrow of thorax and ^ong lateral borders. 
St^um nearly black. Legs also block but with two lost articles paler. Cephalo- 
thorax and legs dothed with the usual blade hairs, the paler plumose harrs not con- 
spicuous. Abdomen in the types appearing nearly block, clothed with the usual black 
hairs and setae and the fine appressed and paler plumose ones. The female allotype 
has cephalothorax and 1^ lighter m color. 

Tarsi I and II entirdy, and metatarsi I and II to their middle densely scopulate 
beneath, the posterior tand and metatarei not at all scopulate Tibia 1 m tho male 
holotype is armed beneath with 1-1-2 spines, tibia II with 1-2 -2 spmos. Metatarsi 
I and II bearing one pau: of ventral spmes Tibiae I and II in tho female allotype bear 
beneath only 0-0-1 spines. Tibiae III and IV with a stout mid-dorsal spine at base. 

Eyes typical in general arrangement and spacing. Anterior median eyes much 
smaller than the laterals (about os 7:10). Area of median eyes scorody longer than 
wide, equal m width anteriorly and posteriorly. Posterior median eyes small, oiroular, 
about five-sixths their diameter apart and dose to one and two-thnrds times their 
diameter from the laterals. 

Character of palpus as shown in the figures. 

Measurements 


Maub 

Total length, 8 mm. 

Length of cephalothorax, 4 mm.; width, 3 mm. 


L^: 

I 

II 

III 

IV 

Coxap-trochanter 

1 9 

1 8 

1 8 

2 0 

Femur 

2 9 

2 8 

2 0 

3 0 

Tibiarpatdla 

3 2 

2 9 

2 5 

3 2 

Metatarsus 

1 8 

1 8 

2.0 

2 7 

Tarsus 

1 5 

1 2 

1 2 

1 8 

Total 

11 3 mm. 

10 0 mm 

9 5 mm. 

12 7 mm. 



Fbkalb 



Total length, 8 mm. 





Length of cephalothorax, 4.1 mm 

; width, 3 mm. 



Legs: 

I 

II 

HI 

IV 

Coxar4roohanter 

1 8 

1 7 

1 7 

2 0 

Femur 

2 6 

2 2 

2 0 

2 8 

Tibiarpatdla 

3 0 

2 9 

2.6 

3 2 

Metatarsus 

1.3 

1 5 

1.9 

2 7 

Tarsus 

1.2 

1 1 

1.2 

1 3 

Total 

0 9 mm, 

9.4 mm 

9 4 mm. 

12.0 mm 
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LocALiry. — Utah : Utah County, west shore of Utah Lake, October 
16, 1931; male (holotype), female (allot}^), and an immature male; 
collector, W. Ivie; in collection of the Umversity of Utah. 

Haplodrassua altanus, new species 

FijB^urea 8, 9, and 10 

Malb — Carapace and chehcerae light brown, the former with black lines run- 
ning a short distance forward from r^on of median furrow along each side of pars 
oephahca and along the middle of the latter, the surface clothed sparsely withsubereot 
dark hairs, and with more numerous appressed whitish hairs Sternum similar in color 
to carapace, dusky laterally, clothed with more numerous erect dark hairs. Legs duU 
brownish-yellow. Abdomen dark brownish-gray, clothed with long dark subereot 
hairs and more densely with finer appressed and mostly lighter brown hair 

L^s with numerous stiff dork hairs and shorter pale ones, as usual Leg one with 
femur and with two long senate spmes in dorsal hne, two closer together toward distal 
end on anterodorsal surface; other joints unarmed excepting for a single ventral 
spine at base of metatarsus. Tibia II also unarmed, metatarsus II having a pair of 
ventral spines at base Legs III and IV with numerous [^ines as usual, the tibiae with 
none in median dorsal position 

Cephalothorax low, the dorsal line nearly horizontal, the pars oephalica not 
elevated, broad, the head region relatively wide 

Antenor row of eyes procurved, the eyes nearly equal in size, the medians about 
them diameter apart and less than their radius from the laterals. Posteriorrow of eyes 
goitly procurved, loi^;er than the antenor row by nearly twice the diameter of a 
postenor lateral eye; median eyes oblong, set very obliquely to each other, their long 
diameter from the much smaller lateral eyes but less than half as far from each other. 
Area of median eyes a httle wider in front than behind and nearly of same length as the 
anterior width. Anterior lateral eyes about their diameter from lower margin of 
dypeuB. Chelioerae with armature typical except that in the holotype there is but a 
singde tooth below on the nght chelioerae, this being larger than usual; that of the 
other chelicerae normal. 

Distinct in the form of the tibial apophysis of the palpus, this being laminate, 
rather short, and abruptly narrower distally as shown in the figure Other features as 
figured. 

Fsmalb. — Cioloration in general as in the male, but the abdomen above showing 
an obscure pattern of lighter marks as follows; a median basal mark on each side 
close to and parallel W’lth it a mark vaguely broken into spots; behind the basal 
mark a series of chevrons scarcely detectable. 

Femur of leg I with two seriate spmes above and a single spine at distal end on 
anterodorsal surface; other joints wholly unarmed. Metatarsus II with two ventral 
spines at base as in the mole holotype. 

The cephalothorax similar in form but the head in eye region more depressed or 
slanting forward Lower morgm of chelioerae with two distal teeth. 

Eye relationB nearly as in the male, the anterior median eyes smaller than the 
laterals. Area of median eyea as broad posteriorly as anteriorly. 

Epigynum as figured. 
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McasurementB 

FauAiiE 


Length, 0 mm 

Length of eepholothorox, 3 8 mm ; width, 3 mm. 


L^: 

I 

II 

III 

TV 

Goxo-trochanter 

2.0 

1 8 

1 5 

2 0 

Femur 

2.8 

2 1 

2.0 

3 0 

Tibiarpatdla 

3.3 

3 0 

2 1 

8 1 

Metatarsus 

1.2 

1.1 

1 0 

2 0 

Tarsus 

1 0 

1 0 

1 0 

1 2 

Total 

10 8 mm. 

0 0 mm 

7 6 mm 

11 3 mm. 

Length, 6 mm. 

Length of oephalothorax, 3 mm.; 
L^: I 

Male 

width, 2 2 mm. 

II 

III 

IV 

Coxa-trochanter 

1 6 

1 1 

1 0 

1 5 

Femur 

2 4 

2 0 

1 0 

2 6 

Tibiorpatella 

3 0 

2 6 

2 0 

3 0 

Metatarsus 

1 6 

1 1 

1 1 

1.8 

Tarsus 

1 1 

1 0 

0 8 

1 0 

Total 

9 fimm 

7 8mm 

6 5 mm. 

0 8 mm 


Locality. — Canada: east of Fitzgerald, Alberta; 1930; one male 
(holotype) and one female (allotype); collector, H. S. Hicks; in the 
collection of The American Museiun of Natural History. 


Haplodrassiu maghriier, new species 

Figures 11 and 12 

Male — Carapace, sternum, and ohdioorue light chestnut, the first pairs of logs 
similar or much paler distally, the last two pairs yellowish Carapace with sparse dork 
haurs, the sternum with more numerous straight erect block hairs, which are denser 
along the borders. Abdomen with mt^^ummit whitish with a light chestnut scutum 
at base above, clothed with numerous dark hams but apparently loss donso than that 
coat of oppressed hair present in H dUanm, the rubbed condition of specimen making 
accurate judgment of this impossible. 

Legs clothed with long stiff and suberect setae of dark color but with few finer 
appressed ones. Toebub soopulate as usual but the scopulae not very dense; ontenor 
metatarsi scopulate except at base, the postenor metatarsi scopulate only over apical 
r^on Femur of leg I with two seriate spines above and one on anterior face distad 
of middie; femur II with two spmes above and two on anterior face. Tibia and meta- 
tarsus 1 unarmed. Tibia II with ventral spines 1-1; metatarsus II with a pair of 
spines at base and a smgle median one. No nud-dorsal spines on tibiae III and IV . 

Anterior row of eyes proourved in the usual d^pree; the median eyes somewhat 
smaller than the laterals, not fuHy thrir diameter apart and lesa thun their radius 



W W W taH •rf M 
« « « W 



7 Onaphosa antipolOf new species Epigynum of ‘illotype 

8 Haplodiasaua aJtanaa, new speoies Bight palpus of male, ventr'U view 

9 The same, eotodoreol view 

10 Hapiodraaaus cJtanus, new <«peoieB Epigynum of allotype 

11 Haplodraaaus magister, new species B^ht palpus, ventral view 

12 The same, ectal view 
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from the laterals. Posterior row of eyes corndderably procurved, only slightly longer 
than the anterior row; median eyes very large, their long diameter exceeding the 
diameter of a lateral one m about ratio 5:3, obhquc, almost contiguous with each 
other, lees than their radius from the laterals; latend eyes less thou thoir diameter 
from the anterior laterals Area of median eyos wider behind than in front m about 
ratio of 5:4, the length nearly equal to the antenor width. Armature of oholiceme 
typical. 

Tibial apophysis and features of pidpal organ of male palpus as shown in the 
figures. 


Measurements 


Total length, 8 mm 

Length of cephalothorax, 3 9 wim ; width, 2.0 mm. 


i: 

I 

n 

Ill 

IV 

Coxa-trochanter 

2 2 

1 8 

1 6 

2 0 

Femur 

4 0 

2 8 

2 0 

3 2 

Tibia-patella 

4 4 

3 3 

2 0 

4.G 

Metarsus 

2.2 

2 0 

1.0 

3.4 

Tarsus 

1 8 

1 3 

1.2 

1.8 

Total 

14 6 mm. 

11.2 mm. 

0 5 mm. 

15.0 mm. 


Locauty. — ^Minnesota: Minneapolis; June, 1031; one male (hole- 
type); collector, W. J. Gertsch; in the Collection of The American 
Museum of Natural History. 
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A SKULL AND IMANDIBLE OF GIHAFFOKERYX 
PUNJABIENSIS PILGRIM 

By Edwin H. Colbert 


The genuR Gnajfokeryx was founded by Dr. G E. Pilgrim to desig- 
nate a primitive Miocene giraffe from the lower Siwalik beds of northern 
India. Doctor Pilgrim, m a senes of papers,’ descnbed Gtraffokeryx on 
the basis of fragmental and scattered dentitions. Naturally, PUgnm’s 
knowledge of the genus was rather incomplete, and he was unable tp 
formulate any opinions as to the structure of the skull or mandible. 

An almost complete skull, found in the northern Punjab in 1922 by 
Mr. Bamum Brown of the Amcncan Museum, proves to be that of 
Qiraffokei'yx, and it exhibits such slariking and unusual characters that a 
separate description of it has seemed necessary. This skull, together 
with numerous teeth and a lower jaw, gives us a very good comprehen- 
sion of the genus which forms the subject of this paper. The drawings 
of the skull were made by John C. Germann, and the remaming ones 
were done by Margaret Matthew. 


MATERIAL DESCRIBED 

Only the material referred to in this description will here be listed- 
There are a great many specimens of Gtraffokeryx in the American Mu- 
seum collection, but since most of them are teeth, they will not be 
considered at this time. A subsequent paper, dealing with the American 
Muflcum Siwahk collection in detail, will contain a complete list of the 
Giraffokeryx material. 

Amer. Mus No. 19476. — ^A skull, complete book of the muzzle. The cheek teeth 
aro preserved on both sides. The skull has been crushed to somo extent. From the 
lower portion of the Middle Siwaliks, 1,000 feet below the Bhondor bone bed,* and 
one mile south of Nathot in the Punjab. 

Amer. Mus. No. 19611. — ^Unassociated teeth. Lower Siwaliks, 200 feet above 
the level of Chinji Rest House and four miles west of that location, Punjab 


iPilnim, Q E 1910 'NotioeB of New Mammalian Qenera and ^jiemee from the TertlarieB of 
India ’ Bee Qeol Snrr India, XTj, Ft 1, p 60 

1911 ' The FoeeU Giiaffidu of India ’ Mem. GeoL Surr. India, Pal. Indica, NB., IV, No. 1, pp. 
14-m PLI,flRB 4,6, PI 1-16. 

*The Bhondor bra wae named by Pilgrim, from the yillage of Bhondar m the Jhelnm dutriot, 
Rawalpindi diyieion of the northern Punjab He ooiuldered tbu ae an unfoeailiferons horlaan, bat 
Brown, in 1022, opened a miTari quarry at thia leimil, whioh m^ed dharacterletio middle EHwalik foaila. 
The quarry was looated one half mCa noii^ of Bhandar village. For the original designation of this 
honson the reader h referred to* Pdgrim, G E 1018. ‘Oorrdation of the &walika with Mammal 
Honaona of Europe ’ Ree. GeoL Burr India, XXHI, Pt 4,p.277,FLxxvi. 
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Amer. Mus. No. 19472 — A right maxilla, with Lower portion of the 

middle SiwaUks, 1,200 feet below the Bhnndar bone bed and one mile south of Nathot. 

Amer. Mus. No. 19687 — ^The right ntmus of a mandible, containing Po-M). 
Lower Siwaliks, 200 feet above the level of Chinji Rest House and one and one half 
miles north of that place. 

It may be seen from the above list that Giraffokeryx punjahienm 
extends through the lower Siwahks into the lower portions of the middle 
Siwaliks. 

MORPHOLOGY OP THE SKULL 

The skull of Giraffokeryx represents an animal of medium size and 
of peculiar form. As restored, it would measure some 600 milhmeters 
in length, whieh though of fair size for the general run of ruminants, is 
small for the giraffes. The most striking features of this skull are the 
four horn cores, an anterior and a posterior pair, the fomicr rismg from 
the forward extremities of the frontals, and the latter from broad bases 
that rest partly on the frontals and partly on the parietals. The anterior 
horn cores spring from a common base, which is located above the first 
and second molars (perhaps it might he better to say that they are con- 
fluent at their bases), and they diverge laterally at an angle of approxi- 
mately 105 degrees. These horn cores are directed posteriorly to a very 
slight extent, about 15 degrees. The posterior horns are widely sep- 
arated basally. They arise directly back of the orbits, chvergmg laterally 
at an angle of approximately 80 degrees. Moreover, these horn cores 
are directed backwardly to an extent such that, os seen from the side, 
their median axes make angles of about 30 degrees with the perpen- 
dicular. These posterior horn cores are somewhat convex along their 
anterior borders, and at their bases, both on the anterior and the posterior 
edges, there are large rugose protuberances, as if in life there were basal 
acce^ry knobs or branches. Due to the great backward growth of 
, these horn cores, their bases form a partial roof over the temporal fossae. 

The true homologies of the “hom cores" of Giraffokeryx have been 
•very perplexing, because since the skull is that of an ohl ammal, the 
sutures are ankylosed to an extent that they have been largely obliterated. 
By a microscopic examination the naso-frontal suture has been estab- 
lished just anterior to the base of the front hom cores. The frontal- 
parietal suture can not be definitely located, but it would seem to cross 
the skull at a point about opposite the median portion of the posterior 
hom cores. The posterior hom cores of Giraffokeryx are therefore quite 
homologous with the similar stmetures in Pdlaeoiragua and Samothenum, 
Asiatic Miocene and Pliocene giraffes, characterized by one pair of well 
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developed supraorbital horn cores. But the antenor pair m Oiroiffokeryx 
are without homologues among any of the Giraffidae, and must therefore 
be considered as neomorphic structures 

Of course there is a superficial resemblance between the skull of 
Qiraffokeiyx and that of the North Amencan genus, Syndyoceras, be- 
cause in both of these forms there are two pairs of horns, one pair being 
approximately supraorbital, while the other pair is placed above the 
muzzle. The resemblances between these genera are, however, attnbut- 
able to functional analogies rather than to homologies, because while the 



Fig. 1,—Qiraffokeryx puvsabiensts Pilgnm. Amer. Miu No. 19476 Skull, right 
lateral view. Reetored muzzle based on compansons with Palaeotragui, and Okajna. 
One^ourth natural oze 


anterior horns are frontal upgrowths m Giiaffokeryx, they ore derived in 
Syndyoceras from the premaxillanes. In both genera the postenor horns 
ore more nearly homologous, bemg frontal in Syndyoceras, and fronto- 
'pariefd in Qirajfokeryx. Otherwise the skulls and dentitions show the 
taxonomic separateness that would be expected m these genera, for the 
Siwalik form belongs of course to the Giraffidae, and the North American 
genus is a member of the Protoceratidae, famihes that are related in kind, 
but which are nevertheless quite distinct from each other. SynOietoceras, 
recently descnbed by Stirton, shows an accentuation of the Syndyoceras 
i^pe of skuU, and these two genera are closely related to each other.^ 

maiboiiK E H. 1905. 'Notioe of a New Fowl Mammal from Sumz OounW, NebraBka ’ NA. 

\1 &nw Tl W ft Ax\ai\1afa ^ 
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Lankester/ m a senea of papers, has demonstrated how in the mod- 
em okapi and giraffe, the “horns,” or the ossicones as Lankester defined 
them, are developed in the skm as separated elements, becoming imited 
with the skull as the animal approaches matunty In the okapi, a 
persistent primitive form, havmg, like Palaeotragus and Samotherium, 
one pair of supraorbital horns, the ossicone coalesces with the frontal 
bone, and in the adult animal is firmly attached to that element On 
the other hand, the ossicone in the foetal or newly bora giraffe develops 
first above the parietal bone, but in consequence of growth factors it 
spreads anteriorly, so that m the adult it becomes attached to both the 
parietal and the frontal bones 

A growth process similar to that of the recent forms must have 
marked the development of the horns in Gimffokeryx Indeed, the 
overlap of the base of each hom core on the roof of the skull is a striking 
character in this genus. Thus we may visualize small ossicones develop- 
ing in the skm of the young Oiraffokeryx, one pair above the anterior 
border of the frontal?, and another pair over the back of the frontals. 
At maturity the front pair became attached to the frontal bones, but the 
posterior ossicones spread into long, elUptical bases that overlapped both 
the frontals and the panetals. 

The nasals terminate posteriorly at the base of the front horn cores. 
The frontals are very wide, and extraordinarily flat, and behind them 
the parietals narrow rapidly and then flare out again to form the lamb- 
doidal crest. The great constriction of the parietals in Gtraffokeryx is 
an indication of the small size of the brain The parietals dip down 
somewhat just behind the frontals, reaching the lowest point above the 
paroccipital processes, and then they rise again to the lambdoidal crest, 
which projects far behind the occipital condyles. There are supraorbital 
foramina piercing the frontals. 

As soon from the side, the skuH appears to bo very low, an illusion 
caused by the cnishmg that it has undergone. By measuring the maxUia 
below the anterior horn cores, I have estimated the crushing to be about 
17 per cent., so that when the skull is restored to its orignial height it is 
seen to be quite comparable to the skull of Palaeotragus. The basi- 
cranial axis forms a slight angle with the palatal surface. 

The maxilla is heavy, with a slight swelling above the first and 
second molars, and the malar runs far forward on this bone. The latter 
forms the entire lower border of the orbit. The lacrymal is large, a 


^Lanbeater, S. Ray 1907. ‘The Origin of the Lataral Homs of the Giraffe in Roetal Lila on the 
Area of the Parietal Bonee.’ Proo Zool. Soc, Londoiif pp. 100-116. 

1007. ' The Pbdotenoe of Rudimentary Antlere in the Olcapi.' Proe. Zo<d.Soo. London, pp. 126-185. 
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portion of it being within the orbit, and a larger portion extending forward 
on the ade of the face Where the lacrymal, malar and jugal meet there 
is a large preorbital vacuity, a characteristic feature of the giraflSlds. 
It would appear as if the tngeminus nerve traversed a maxillary sinus 
cavity, as m the recent giraffes. 

The orbit is large, and is closed by a postorbital bar. Behmd the 
orbit the large base of the posterior hom core projects out and back, so 
that it forms a heavy shelf or roof over the temporal fossa. The zygo- 
matic arch IS relatively small, and it is overhung by the base of the hom 
core. 

Behmd the glenoid is an expansion of the squamosal, carrying the 
tube of the external auditory meatus, and a ndge connects this expanded 
bone with the lambdoidal crest. Below the external auditory meatus is 
the paroccipital process, a fairly short but heavy structure. The occipi- 
tal condyles are qmte large, which would mdicate that the cervical 
vertebrae were heavy. The supraoccipital is constneted above the 
foramen magnum, but it flares widely at the lambdoidal crest. The pits 
m the supraoccipital for the attachment of the semispinalis capitis 
muscle are shallow, as is characteristic of the Palaeotragme group of 
giraflSds, as contrasted with the more advanced Sivathermes and Gnaf- 
fines, in which these pits are quite deep. 

In a consideration of the basicranium it may be well to take up the 
several elements separately, in order that they may be discussed accord- 
ing to their positions and functions. Therefore, the floor of the brain 
cose will first be considered, after which there will be a discussion of the 
auditory apparatus, and then finally some attention will be paid to the 
articulations and the attachments for the jaw and for the masticating 
muscles. 

The basicranium is rather wide in corapanson to its length. The 
basioccipital is broad and is characterized by its large basilar tubercles, 
for the attachments of the rectus capitis ventrafis major muscles. These 
tuberosities arc much more promment than in the modem okapi or 
giraffe ; mdeed, they are relatively larger than in Samothenmn, or PaloRO- 
traguK, and are quite comparable to the same stmetures in Bramathermm. 
The basisphenoid has low ridges along either edge. 

In contradistinction to most of the Giraffidae, the posterior nasal 
choanae are situated somewhat behmd the third molar, instead of being 
directly in Ime with the posterior border of the last tooth. The ptery- 
goids of Oiraffokeryx are developed much as they are in the okapi. 
Owing to the fact that this animal was fuHy adult, the sutures are largely 
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oblitei'ated, making precise determinationB of the basicranial elements 
uncertam, but undoubtedly the aliaphenoid ran well up within the orbit. 

Coming now to the basicranial foramina, it may be seen that the 
ethmoid and optic foramina are large and separated from each other. 
As in the okapi there are two lai^e foramina at the base of the alisphenoid, 
the anterior one of which would seem to be a fusion of the foramen 
rotundum and the foramen lacerum anterius, while the one posterior to 
it is undoubtedly the foramen ovale. Thus the anterior foramen 
served as a common passage for the oculomotor, the trochlear, the 
first and second branches of the trigeminus and the abducens nerves, 
while the postenor foramen transmitted the mandibular or third 
branch of the trigeminus. The development of the foramen lacerum 
mediuB is similar to that in the okapi, namely, it together with the 
openmg for the Eustachian tube, is concealed above the anterior 
pomt of the bulla. The stylomastoid foramen is large, evidently 
carrying a well developed facialis nerve, and again, the post^enoid 
foramen is of unusually great size. In both of these characters, Giraffo- 
Tieryx is similar the okapi The foramen lacerum postenus is of normal 
development, and separate from the foramen lacerum medius. 

In Ohapia there are two well developed condylar foramina for the 
branches of the hypoglossal nerve. It is difficult to be certain about this 
region in the skull of Giraffokeryx, because of the manner of preservation, 
but probably these foramina were well developed. The reader is re- 
ferred to the accompanying figure of the basicranium of Giraffokeryx, 
in which the various foramina are labeled. 

The auditory bulla is of medium size, though not as large nor as in- 
flated as in Okapia. In Giraffokeryx the bony tube of the external 
auditory meatus points posteriorly, while m Okapia this structure is 
placed almost transversely. 

Coming now to the articulation of the lower jaw, we see that the 
glenoids are convex as in the okapi The pterygoids are fairly heavy, 
showing the power of the internal pterygoid muscles to move the jaw 
from side to side. The short heavy paroccipital processes would point 
to strong digrosticus muscles. 

The palate is wide and flat. The cheek teeth are well worn, again 
an indication that this was a fully adult animal at the time of its death. 
There are but three premolars, the first one having been lost during the 
course of evolutionary development. The muzzle is missing anterior to 
P*, but undoubtedly there was no esmine, and the premaxillaries were 
edentulous. The cheek teeth are brachyodont, showing this animal to be 
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primitive, even though aberrairt, and they aro marked by the ohar- 
actenslic giraffid rugose enamel. The second and third promolars 
are greater in length than in width, iind each tooth is characterized by a 
strong anterior style, and an internal posterior swelling. In the last 
premolar the width considerably exceeds the length. ITio molars are 
approximately quadrate, with the prolocone and inetacomile of about 
equal size, and with strong parastyles and mesostyles. 

An isolated tooth (Amer. Mus. No. 19611) shows the character of 
the last premolar. In this tooth the median outer barrel is weU developed 
and there is a swelling on the posterior border of the inner crescent, 
which when worn forms a small enamel lake withm the dentine. 

Amer. Mus, No. 19472, listed above, demonstrates the form of the 
molars much more clearly than do the teeth in the skull. In each molar, 
along the eotoloph, the porastyle and mesoatyle are strongly developed; 
the anterior barrel is strong, but on the posterior part the ectoloph is 
flat. A similar condition holds in Palaeotraguit, but it is to be noted that 
the styles and barrels in Giraffokeryx aro divergent, while in Palaeo- 
tro/Qua they are parallel, a fact that finds its explanation in the greater 
hypsodonty, and consequently the more advanced state of the teeth, in the 
latter genus. The anterior inner crescent of each molar in Oiraffokeryx 
has a slight cingulum. Moreover, this crescent extends lingually further 
than does the posterior crescent, which gives the anterior half of the tooth 
a greater transverse measurement than the posterior moiety. There are 
no inner pillars on the molars as in Palaeotragm. 

Pilgrim speaks of the absence of an enamel fold m the posterior 
orescent of the molar of Otraffokeryx. Such a fold is present to a greater 
or lesser extent in all of the American Museum specimens, and in some 
of them it forms an enamel loop within the dontme. 

All in all, the upper teeth of Oirajfokeryx arc very similar to those of 
Palaeotragus, demonstrating (as has been pointed out above, in connec- 
tion with certain cranial characters) the close relationship existing be- 
tween these two genera. 


THE MANDIBLE 

Amer. Mus. No. 19587, listed above, contains a complete set of 
grinding teeth, which differ from the teeth of Palaeotragus and Okapia 
mainly by virtue of their relative narrowness. The second premolar is 
relatively simple, consisting of a median cone or point, from which a 
sin^e ridge extends forward, and to the back of which there is a posterior 
ridge, dividing to form a Y. The third premolar is more advanced, 
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having the mam cusp placed extenorly. Antenorly the ndge divides 
so as to form two prongs pointing linguaJly, while posteriorly there are 
three such prongs. There is a low internal wall to this tooth. In the 
fourth prcmolar the internal wall has developed to form a hi gh internal 
ridge, rismg to a pomt opposite the external cone. The external ndge 
divides mto three prongs posteriorly, as in the preceding tooth. In Pj 
and Pi there are anterior external cmgula. 

The molars consist of the familiar artiodactyl crescents, and naturally 
in the third molar there is an additional postenor loop or talonid. Cingula 
are present antenorly on the iatemal and external sides. The enamel is 



AM 19587 



fig 5. — GtraffokeryxpunQohienaiaYiif^m Amer. Mus. No. 10587. Right 
ramus of mandible, lateral view. Crown view of grinding teeth, abova Re- 
stored portions indioated by dotted lines. The length of the restored premolar- 
canine diastema is based on compansons with PaJaeobragui. One-fourth 
natural size. 

rugose. There is a strong external median pillar in the first molar, and 
rudimentary knobs in the succeeding teeth. 

The incisor alveoli arc present, but a portion of the ramus forming 
the diastema was lost. Undoubtedly this diastema was long, as in 
Pdlaeolragiia or Okapia, and it would seem as if the ascending ramus was 
shaped much as in the latter genus. 


MBABtTBBMXNTS 


SxtJii. — ^Amer. Mus. No. 19476. 


Length, P® to condyle 

326 mm. 

Estimated total length 

600 

Height above M* (to superior border of orbit) 

86 

Restored height 

110 

Antero-postenor diameter of orbit 

66 

Postorbital length (front of orbit to condyle) 

222 
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Mbasuebuento (Conitnued) 

SettiJi — ^Amer. Mus. No. 19475 (Continued) 

Estimated preorbital lei^h 278 

Width between tips of antenor bom cores 277 

Width between tips of posterior horn (M>ros 403 

Width of confluent base of antonor horn cores 142 

Distance between bases of posterior bom cores 123 

Greatest width across squamosals 144 

Width at narrowest portion of panetaJs 56 

Width across zygomatic arches 1 79 

Width of maxiUae above 80 

Width of palate at M* 66 

Width of occipital condyles 76 

Distance, anterior border of foramen magnum to border of pos- 
terior nasal choanae 150 

Width between orbits 134 

Width between tips of paroccipital processes 88 

Mamdibib. — ^Amer. Mus No 19687 

Depth of ramus below third molar 43 


Upper Dentphon. — 



Oiraffokeryx funjabiemia 

PaiaetOragua microdon 


Amer Mus No 19476 

(After Bohlm)^ 



Antero-postenor 

Transverse 

Antero-posterior Transverse 

pa 

22 mm. 

19 mm. 

18 mm. 

mm. 

P» 

20 5 

20 

18 

20 

P* 

17 6 

21 

18 

23 

Ml 

22 

24 

23 

27 

M2 

25 

27 

26 

30 

M» 

24.6 

26 

25 

27 

Lower Denttition. — 





Amer Mus 

No. 19687 

(After Bohlin)* 


Pi 

18 

9 

— 

10 

Ps 

20 6 

12 

15 

13 

P* 

24 

16 

18 

15 

Ml 

24 

16 

— 

17 

M] 

26 

27 

23 

18 

Ms 

37 

17 

36 

18 


Hatio, premolar to molar length 

Upper dentition S3 73 

Lower dentition 71 65* 


^BohHn, B. 1927. 'DieRunilieQiraflWae,’ PaL EUaioa, Sor. C, IV,Eaa. i, p. 27, oaltunndin 

iBoUbt, B, 1027. op. otl , p. 20, odiama I in table 

iMadnc meaBuremantB obtuned from other ipeoimenB listed by Bohlin. 




Fig. G — Besloiation of the skull and mandible of Oira^ffokeryx pmjdbunsis Pilgnm, shoving 
the probable appooranoo of the skull with the orushing removed. One-fourth natural size. 
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TWO NEW RODIONTS FROM THE LOWER SIWALIK BEDS OF 

INDIA 

By Edwin H. Colbert 

The remains of rodents have been exceedingly rare among the fossils 
found in the Siwahk beds of northern India. Notwithstanding the 
fact that these sediments have been searched for more than a hundred 
years by various palaeontologiats and stratigraphers, thereby yielding a 
tremendous quantity of fossil vertebrates, only ten specimens of rodents, 
representmg four genera and five species, have thus far been recordeci 
among the mammohan remains. These species and their occurrences are 
listed below. 

Rhizomya avoalenais Lydekker Middle Siwahks 

Rliizotnys ep Lydekker Upper Siwaliks 

Hyatnx aivdUnaia Lydekker Middle Siwahks 

Ilyatrix cf, leucurua Sykes Upper Siwaliks 

Neaokia cf. hardmckit Gray Upper Siwaliks 

CaproJagua aivalenaia Major Upper Siwaliks 

By this list it may be seen that all the rodent material so far dis- 
covered is from the middle and upper beds of the Siwahk series. Con- 
sequently the American Museum is fortunate in having obtamed two 
new rodents from the lower Siwahk beds, thereby extending the geologic 
range of this order down into the upper Miocene or lower Pliocene in 
northern India. The specimens were found by Mr. Bamum Brown, 
dunng the course of his fiwld work carried on in the northern Punjab 
for the Museum in 1922 They are described in the following pages. 

The drawings in tliis paper were made by Margaret Matthew. 

Family Spalaczdax 
Rhizoxnys punjabiensis, new species 

Ttfb - -Amor Muh No. 19702 The right ramus of a mandible, containing the 
second and third molars, and tlie posterior portion of the mcisor. 

Horizon and IjOCALirr — From the Lower Siwalik beds, near the base. The 
specimen was obtamed at a point near the Butlej River, about twenty-three miles 
west and north of BUospur, Bilospur State, Punjab. 

Diaonohih. — A arnall spalaoid rodent, about one half as large as Bhizomya 
aivalenaia, and about equal in sue to Rhtaomya ainenaia. Dental formula 1-0-0-3, 
as in other members of the Spalacidae Molar teeth choraoterzied by an external and 
two or three internal folds. 
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This is a rather small species, being somewhat more than half as 
large as the Middle Siwahk form, Rhizotnys .vvalensts, I’he lower 
border of the horizontal ramus is seemingly fairly straiglit, and above it 
on the outer side of the jaw, is the anterior portion of the masseteric 
crest. This crest has its anterior ongin below (he ixistenor border of 


the first molar. 

The incisor, which is extremely long, is flat on the inner side, while 
the outer side is rounded, thereby givmg the tooth a D-shapcd cross 
section. The second molar is almost identical in its pattern to the cor- 

respondmg tooth of Rhizomys mvalensis, 
A M 1 9762 as figured by Lydekker.^ There is a deep 

external fold duected obhcpiely posterior- 
ly, and three internal folds, which in the 
worn tooth persist as enamel fosscttos. 
These fossettes are arranged with their 
long axes placed transversely, and the 




Fig 1 . — Rhieomys punja^ 
bteruu, new species. Amer. Mus 
No 19762. 

Right mandibular ramua, with 
aeoond and third mbUn. Crown Tiew 
abovo, lateral view below. Thiee tunas 
natoralsise 


anterior one, the largest of the tlii’ce, is 
expanded on its outer portion 

The third molar is sunilar to the pre- 
ceding tooth, but the posterior part is 
somewhat constricted. ’’Phe outer re- 
entrant fold is directed transversely, and 
has therefore crowded the two front fos- 
settes, so that they have become confluent. 
Consequently there arc only two irmer 
fossettes in this tooth, a large one in front 
of the external fohl, and a smaller one 
behind it. 

The teeth are moderately liypsodont. 


Mkasitbementb 


Rhizorogrs punjabiensiB, new species 


Amer. Mus. No 19762. 


Length of RMs 

2.7 mm 

Width of RMa 

2.4 

Length of RMg 

3 1 

Width of RM* 

2 0 

Length of Ms-Ms 

5.8 

Depth of ramus below Mg 

6 0 


il^eUtear, B, 1884. JEodmte and Now Riuninants from the Siwahka and Symqjsls oI Mam- 
malia Mom OobL Surv India, PaL Lodioa, (X) III, Pt 8, pp. 106-108, flga. 1, 2. 
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Bhizomys sivaleiuiB Lydekker 

[After Lydekker, 1884 — op. at., p. 107] 

Length of tfiree molars 74 in 18 7 mm. 

Width of Ms 25 6.3 

Vertical diameter of incisor 17 4 3 

BUzoiiiys sinenaiB Gray 

[Measured from a plate, published by Forsjrth Major^ 

Lenfrth of upper molar senes 11 5 mm 

Length of M^M* 7 6 

Depth of ramus below M] 13 5 

BhhBomyB taroglodytes Matthew and Granger 

Amer. Mus. No. 18411 

Length of RMs 4 8 mm. 

Length of RM3 4 3 

Length, Ms^Mj Q 5 

LeiMdih, M1-M3 14 5 

Depth of ramus below Ms 14 0 


Family Hvstbicidax 

Sivacanthlon compUcatiu, new genus and species 

Ttpb. — ^A mer. Mus. No 19626. Two fragments of the mandible; a right ramus 
with P4 (uneruptod), andMi-^; a left rmnuswith P4, Mi-s, and the alveolus of Ms. 
The left premolar has been uncovered, to show its coronal pattern. 

Hobizon and Locaijtt — ^From the Lower Siwaliks at the level of CShinji Best 
House. Four miles northeast of Chinji Best House, Salt Bange, northern Punjab. 

Dia<3nobi 8. — An hystricomorph of medium siae, considerably smaUer than the 
modem species of Hystrix or A canihum. Dental formula 1-0-1-3 An^e of mandibu- 
lar ramus very strong, as in other Hystneidae. Hystricomorph pattern of the molar 
enamel oimphcatod by secondary foldings. 

The jtiw under consideration represents an animal intermediate in 
size between flyslrix or Acanthion, and Atherura, though somewhat 
nearer to the latter. The portions preserved show typical hystricomorph 
characters, in that the rtunus is rather deep, and its lower border is 
curved, while the angular portion is rather distmct from the ramus. 
The masseteric crest has its beginning beneath the midportion of the 
first molar, as in Ilystruc, and the ascendmg ramus arises opposite the 
second molar. The bone enclosmg the incisor forms a prominent ridge 
on the inner, and along the lower border of the ramus, as in Acanthion. 

The cheek teeth, while they are of typically hystricomorph pattern, 
are very complicated because of the development of numerous accessory 

iMajor.C.J Formrth. 1807. ' On the MaJaaoqr Rodent QeniuAiaoAuiiromva/ and on the Mntnal 
Relatione of some Qronpe of the Mundae (ffatperomuinae, Jlifrotmie, Juunnas, and "S palaeidtu’*) 
with ea<di other and with the Malagaar Saaemmnat ' rroc. Zool, Soo. London, PI. xoLvm. 
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tubercles. Thus the enamel pattern of the worn molar is complex, oven 
though it is fundamentally the same as m 11 ydrix or Araiitlunn. Reduc- 
ing the tooth pattern to its simplest temiH, it is seen to consist of a single 
external reentrant fold, directed obUquely posteriorly, and of tliree 
internal folds, the anterior one of which is the largest and most 
complex. For the details of the molar pattern, tlio reader should refer 
to the accompanying figure 

Undoubtedly the complex enamel folding m this species represents 
an early and a rather aberrant specialization of the molar pattern. Yet 




Fig. 2 . — Swacanthion compliccUua, new genus and species. Amer. Mus. No 
19626. 


ramuB, with fouith piemolai, and fiist and second molaia The alveolus for the 
twitt molar is shown behind the second molai Ctoan view above, laloral view boluw. Tww natural 


in contradistinction to the specialized crown pattern of this Siwalik 
form, the tooth itself remains fairly primitive by virtue of its relative 
brachyodonty. Therefore we must regard this genus as an aberrantly 
specialized aide branch in hjrstricomorph evolution, a form that developed 
a compheated enamel pattern, but that never progressed very far 
towards hypsodonty in the molars. 

The genus under discussion is seemin^y most nearly related to 
Hystnx or Acanthicn, to which genera it bears a close resemblance in the 
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shape of the mandible. Moreover, the tooth pattern is fundamentally 
Hinmlar to that in Acardhion, As to size and brachyodonty of the molars, 
the fossil genus shows certain resemblances to the recent Atherura. 


Mkasurs&ojnts 


Slvaoanthion oompllcatus, new genus and 

species 

Amer. Mus. No. 19626. 


P4 

Length 

6 1 mm, 


Width 

6 7 


Height 

6 3 

Ml 

Length 

5 3 


Width 

6 1 

Ml 

Length 

5 2 


Width 

5 4 

Length of molar series ( Ms from alveolus) 

16.8 

Depth of ramus below Mi 

13 8 
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Ml 

Length 
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7 0 

Ms 

Length 
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Width 

6 7 

Ms 

Length 

6 0 


Width 

5 0 

Length of molar series 

22 6 

Depth of ramus below Mi 

30 5 


Atherura maoroura halnaua AUen 


Amer. Mus No. 60146. 
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4 5 mm. 
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3 6 

Ml 

fjength 

4 6 
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3 9 
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l^ongth 

4 5 


Width 

— 

Depth of ramus 

8 3 
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A SIMPLmiOD HICRIAI. SECTIONING T1'X^,HNIQUE FOR THE 
STUDY OF FOSSILS 

By GiflORGK Gaylord Simpson 


Thin sections iiro extensively used in the study of fossils. They are 
part of the standard technique for Hie study of some invertebrates (e g , 
fusilinids) and plants (silicificd wood, coal bolls, etc.) and they are occar 
sionaJly employed in vertebrate paleontology (e.g., the work by Carter 
on enamel histology and tliat by Moodie on pathologic tissues and ossified 
tendons). Serial thin sections, as employed so extensively m recent 
biology, would be of still greater value If, however, such senes were to 
be made with paleontological materiolri, the space lost between each 
section would lx* many times gi’cator than the thickness of the sections 
thomH(‘lv(‘S, and the successful preparation of many successive thin seo 
tions would Ik* exti'Oinely arduous, require a high degree of skiU juid 
elaborate equipiucnt, and involve at licst some failuies and many un- 
perfoct HoctiouB. Serial thin sections arc very seldom practical in paleon- 
tological research. 

To overcome these difficulties, W. J. Sollus^ devised a technique for 
the preparation of serial opaque soctions by grmdmg a specimen down to 
RUCCCHsivo parallel planes. The specimen itself is destroyed, but its 
morphology is deterininod and pennanenUy recorded by drawings or 
photographs and by models. This method adds immeasurably to the 
tochni(*4vl r(’Hourc(*H of paleontological research, and it has been employed 
with brilliant results by Sollas and by a few others, notably Stensio.* 

I'his l-c<;hni(iue is so jiromising and its results so remarkable tliat it is 
surprising to see how little use has licon made of it. This relative neglect 
IS apparently duo mainly to two factors. In the first place, the most 
IJUzzUiig spociniens and those most imperatively needing such a method 
for their elucidation are usually rare or even unique, so that any mode of 
study that destroys the original is unwarranted. This is an inherent 


^SoUaB, W. J. 1003 ‘A metho d for the inreotigation of foaaUa by eenal aeotions * PhiL IVana. 
Roy, Soc. London, m) CliXXXXVf, pp. 3aO-2M t i 

I B J , and W J. SdlaB. lOlA A study of the dcuU of Dwynoden by means of serial 
aeotions.' Fhil. Trans. Boy. S^ London, (B) COXY, pp SOl-^26 
^or ezamplo: 

StonsiO, K A. 1027 ‘The Downtonian Deyoniim yertebw^ of Port I. 

Family C^lialBHpKlae. Skrifter om S^lMird ob Nordishowt, NonAa ^dens -Akad Omo, No 12 
1032. ‘Triaaaio flahoe from Kasi Graenland.' Meddoldser om Or^nload, Sam. Vidensk. Unders. 
Gi^nland, XiXXXIlI, No. 3. 
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disadvantage wluch sharply lunita the use of serial sections, but it still 
leaves a large field of usefulness, hlvery collection tloes contjun speci- 
mens that could be moi'o usefully employed in this way than in any other. 
Furthermore, many symmetrical specimens, even though rare, could 
legitimately be thvided into halves, one side to be used for sectioning and 
the other for surface morphology and permanent record. The second 
difficulty, which has probably been the more important reason for the 
neglect of this method, is that the preparation of adequate sections has 
usually demanded either remarkable skill and hard labor or else very 
expensive and complex apparatus. 

The srniple procedure here suggested seems in largo measure to do 
away with the difficulty and expense of the serial sectioning of fossils. 
The results are valuable out of oil proportion to the cost, in time or 
money, and it is hoped that a wide use of serial sections may result. 
The necessary apparatus need not cost more than a dollar or two imd the 
procedure is very rapid and reqmres no special skill or training. The 
machines illustrated by SoUas probably give slightly more exact results, 
but in practice the present method proves to lie entirely adequate for 
any reasonable purpose. More elaborate eqmpment or procedures could 
hardly produce a useful improvement in results. 

This method involves no particular originahty, and its publication 
IS prompted only by the desire to share a useful tool with others. I jun 
indebted to C. S. WiUiams for the actual construction of the appai’atus 
and for some suggestions regarding its design and use. The method 
has been used m the study of parts of small mammal skulls. Serial 
sectioning docs not appear to have boon employed pi'eviously in the study 
of fossil mammals, but the results, which will Ih‘ published elsewhere, arc 
excellent and could have been obtained in no oilier way. Any paleon- 
tological specimens or parts of specimens could lie, used uj) to a diameler 
of perhaps 60 nim. Larger specimens woulil reiiuire an upiiaratus similar 
to that of Professor Sollas, or would have first I .0 lie cut into smaller 
segments. 

The requirements of successful serial sectioning are the means to : 

1. Grmd smooth, plane surfaces without chipping. 

2. Orient these surfaces with respect to some selected axis. 

3. Keep successive sections parallel to each other. 

4. Maintain a known and uniform distance between sections. 

5. Preserve the unground part of the specimen undamaged until 
used. 
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The simplost poHSiblo procedure, holtliiiR the Hpeciiiion by hand and 
grinding against a lap or Rtonc, obviously cannot meet any of tliese 
conditions to the required degn'e and some sort of H|) 0 (*iinen holder is 
therefore a primary need. In the method hero described, the holder, 
proper, is a piece of ordinary nictnl pipe with inside diameter several 
millimeters larger than the maximmn dimension of the sections to be 
ground and the outer surface threaded for most or nU of its length. 
In addition there is required a metal sleeve, shorter than the holder and 
longer than the total thickness to be covered by any one senes of sec- 
tions, with mtemal threads fittmg the external threads of the holder. 
The sleeve should be fairly thick and of hard metal, and one end should 
be ground or machined to a plane surface at right angles to the axis of the 
cylmder. 

These two pieces are all that is absolutely necessary, but several 
additions increase the ease of use and accuracy of results and are easily 
constructed. As a guide, a very short section of the same sort of threaded 
pipe as the holder may be permanently fixed at the machined end of the 
sleeve, so that its outer end is Audi with and forms part of that piano 
surface. Some sort of grip or handle at one end of the holder will make 
it easier to screw this into the sleeve A shorter, separate sleeve segment 
screwed onto the holder between its grip and the main sleeve forms a 
convenient means of locking sleeve and holder together at any desired 
point. Finally a pointer fixed to the holder and passing over a properly 
calibrated scale on the sleeve will make it easy to measure the distances 
between sections. The scale may be calculated from the known pitch 
of the threads and the outside circumference of the sleeve and then drawn 
on paper and shellacked to the sleeve. 

For grinding, a lap may be used by simply bringing the holder to 
bear against its plane surface by hand. If a lap is not avaihiblo —and this 
may be found as quick and cosy in any case — two or tlirce ordinary, 
flat, rectangular sharpening stones of different degrees of finonoss will 
serve just as well. It will be found easiest to hold the specimen in its 
carrier stationary and upright and to move the stone ocniss it. Both 
stones and section should be kept wot and washed os needed. The stones 
may be kept plane, if necessary, by rubbing them against each other 
occasionally. As the amount removed at each cut is small, hand grinding 
is easy and rapid, averaging five minutes or less for each section. 

In us ing the apparatus, the specimen to be ground is embedded, 
with the desired orientation, in one end of a oylindrioal block of suitable 
material. In practice, plaster mixed so as to set with fine groin and few 
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bubbles, dried, and then impregnated with thm shellac has been found 
excellent for embedding. The cylinder should be cast m the specimen 
holder, well greased to facilitate removal.' The specimen is embedded 
m one end of the cyUndncal plaster block, and the other end should 
project far enough for firm attachment in the holder, as detailed below. 

After removal from the mold and any further preparation (such as 
thorough shellacking), that end of the block not contammg the specimen 
IS inserted into the holder far enough to bo held firmly, but leavmg the 
part with the spocunen freely projecting. It is fixed in this position. 
The holder and the embedding cylinder now projecting from it are then 
screwed into the sleeve far enough to bring the specimen to the far end 
of the latter, the end machined to a plane surface. The exact amount 
to be removed at the first cutting is then exposed by screwing the holder 
farther into the sleeve. After the first grinding, the holder is again 
screwed in for a detonnined distance and the operation repeated. Each 
section is ground flush with the machined end of the sleeve and guide. 

The pianos so ground arc exactly parallel because each is deter mmed 
by the machmed end of the sleeve, which is exactly transverse to the 
axis along which the siiocimcn is moved between cuts. The end of the 
sleeve and guide is so much harder than the embedded specimen that it is 
easy to stop grmding when it is reached. It wears slowly, but in a given 
case of a senes of over fifty sections the total wear was less than 0.1 mm., 
or less than .002 imn. per section, which is completely negligible. The 
interval between sections is easily measured or predetermined by the 
amount to which ihc holder is screwed into the sleeve, and by making this 
the same each time, the sections am kept exactly equidistant from each 
other. 

(Ian*, sliould be taken to keep the threads well oiled and to prevent 
the einlxxUling cylinder from adhering to the guide, if one is used. 

Primary records taken are a drawmg or a photograph of each section. 
Whether dmwings or photographs are preferable will depend on the 
nat-ure of the specimen and on personal judgment. If photographs arc 
used, each should lie developed, printed, and retouched before the next 
section is ground. The specimen is left in the apparatus for drawing or 
photographing, and the apparatus itself is a convenient holder and means 


OfimbeddinK in thia wav u the nrooedure advocated in 

1032^' Bur un prooMd aiinple et pr^ d'effeotiur coupes eincncB dee foMilea.' 
Pri. Zeita., Xiy pp 816-31R , , , 

Koilowski then reoonunenda holding the embedding oylindei by hand during the grinding Aa he 
polnte out, however, this glveB no asauruioe of eguai thiumeH between aueoeaeive euti It may abo be 
noted that it dooa not, in taet, keep the euta nortulel and that these two duadvantagee moke the m^od 
too inooeurate for inoet purposes. His method may be noeful when little aoanraoy u required, but 
in general the present proeedure is hardly more difflotut and certainly gtvaemnoh batter reenna 
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of onentation for this purpose. For additional ononiation, two small 
holes bored in the ombcddmg medium (but not through the specimen) 
may be helpful. 

If desired, wax models or copies on sheets of glass (both suggested 
and described by SoUas) may be prepared from the drawmgs or photo- 
graphs for further study. 
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AN UPPJ^R TJOBTIARY PJCCCAEY FROM INDIA 

By IOdwin H. Colbert 
INTRODUCTION 

The distribution of fossil and recent bunodont artiodactyls has 
shown that the Smdao, or the true pigs, have always been limited to the 
Old World, while the Tayassuidae, or peccanes, have been and are 
characteristic of the New World, and so clear-cut have been the restric- 
tions of these two famihcs to the two hemispheres that palaeontologists 
and ssoologists have come to look upon their geographic separation as 
almost an ironlxiund law. In fact. Dr. W. D. Matthew, in his brilliant 
essay “C'bmato and hlvolution,” indicated separate centers of ongm 
for the pigs and tlio peccanes.’ Tliefonner, accordmg to Doctor Matthew, 
had their origin in C^entral Asia, while the latter began their phylogenetic 
development m the western portion of North America. 

Recently, however. Miss Hclga S. Pearson, following the lead of 
Hans G Stelilin, suggested that peccaries actually were present m 
Furopo during the Oligocenc period.* She based her conclusions on 
the characlors of the genus Dohochomis, which form she considers to be 
of tayasHiud rutluT than of suid affinities. 

( \‘rtaiii specimens discovered by Mr. Bamum Brown, in the Pimjab 
of iiortliern India, <lnnng the course of his explorations m the season of 
1922 for the American Museum, would seem to confirm Miss Pearson’s 
ronelnsions as I o Ihe jin'senec* of Tertiary peccaries in the Eastern Hemi- 
sph(‘ro. 'rhes(‘ s|K'eiinens, which will lie described in this paper, consist 
of s(‘veral twtii (liat would stH*m to represent a strange but nevertheless 
a true iieecary 'Flu' l(*ot.h, when first found, proved to be very baffling, 
and it was only after careful comparisons with numerous specimens from 
diITer(*nti inainmalian orders, as well as long considerations of all the 
probable taxonomic possibilities, that the specimens were finally as- 
signed to the Tayassuidae. During the course of this study the author 

iMnttlinw, W. D. 1016. 'Cllmato and Evolution ’ Ann. Nov Yorb Aoad. Sm.. XXJ.V, p 241, 
file. 21 

*P«iiHon, II. S. 1027 ‘On tho Skulls of Early Tertiary Suidoe, together vith an Ae^nt of Uie 
Otio Rorioii in noiiu' oOinr Pi uniiivo Artiodactyla.’ PhiL Tmos. Roy. Boo London. SerieeB, Vol 215, 
n>. 400-4W). 400-410, 458. 
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had the constant and interested aid of Dr. W. K. Gregory, and by means 
of this help a better understanding of the fossils under consideration was 
obtained. 

The drawmgs and charts illustrating this paper were made by 
Margaret Matthew. 

DESCRIPTION 

Pecariohoerua orlentalis, new genus and species 

Ttfb. — ^A mer. Mus. No. 29955. Various isolated upper cheek teeth; particu- 
larly an HP* (?), LMS R and LM». 

Hobizoit and Localitt. — ^From the Chinji zone, Lower Siwaliks, at a point 1600 
feet above the level of Chinji Rest House. The specunens were found three miles 
west of Chinji Rest House, in the Salt Range, Northern Punjab. 

DiAOKoeiB. — Molar teeth short, brachyodont and quadnouspid. Cusps comcal 
and separated from each other. Median valley of the third molar occupied by sharp, 
oblique ridges, which run between the anterior and the posterior pairs of cusps. 
Ti!nii.Tnfll smooth. 

The isolated fragments which go to moke up this new t 3 rpe have been 
identified as follows: 

1. The alveolus of an upper premolar tooth. 

2. The roots of an upper premolar tooth. 

3. A right and a left upper premolartoothi 

4. A right and a left upper first molar. 

5. A right and a left upper third molar. 

Obviously the first two items listed above are of little value for the 
purpose of identification or study. As to the two premolar teeth, they 
have been subjected to rather hard usage, with the result that they ore 
worn and broken to an extent that makes their determination difficult. 
The two fiirst molars, though fairly complete, wore subjected to a great 
deal of occlusal wear during the life of the animal, so that the coronal 
patterns were entirely obliterated. Consequently wo must roly on those 
teeth mainly for the purpose of genwal shape and proportions. The two 
third molars are complete and only slightly worn, thereby furnisliing us 
the only reliable information os to the probable affinities of this animal. 

The first molar is a tooth of rectangular shape, being somewhat 
longer than it is wide. Evidently in the unworn condition the tooth was 
quadnouspid, the cusps being somewhat oblique to the midline of the 
tooth. 

The last molar is quadricuspid, there being evidently the protocone, 
paracone, metacone and metaconule represented. These four cusps are 
round and quite separate from each other. There is a distinct and a 
rather broad anterior cingulum, and book of this a short ridge or bar runs 
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transversely across the front of the tooth, connecting the anterior edges 
of the protocono and the paracone. From the outer or buccal side of the 
protocone a ndge runs back and out towards the metacone, being joined 
in the mediiin transverse valley by a similar bar or ndge running forward 
from the outer edge of the mctaconule Together these ndges form a 
broad V, with the apex directed buccally. From the back of the pos- 



pJb.2 

Jin- 1. Prcaruhocrun oncntdlis, new genua and species. Amer. Mus. No. 2096flj 
Isolated upjxT cheek teeth, placed in the approximate positions they would occupy in 
the paJata Grown views, natural suse. 

Fig. 2. Pccanchoerw onetUdUs, new genus and species. Amer. Mus. No. 20966. 
Left upper first and third molars, placed m the approxunate positions they would 
occupy in the palate. Side views, natui^ aze. 

terior ndge a small accessory ridge runs backwardly between the metar 
cone and the metaconule, and having reached a poiiit slightly behind the 
posterior border of the metaconule it doubles forward to join on to the 
postero-intemal surface of that cusp. There is a posterior cmgulum. 
The enamel is very smooth. 
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DmCUHSTON 

The prcBcncc of the peculiar oblique nclftcs in the luoltir doHcnbod 
alxive; at once Buggestod that these teeth niight n‘i)rcHeiil a primate 
related to Oreopilh&'ns, n characteriylic Plioccm* f><‘uus of lOuropc. A 
comparison shows, however, that the third molar ih not only much longer 
m proportion to its width than is the case in OreopitlieruH, but also that 
the ridges are arranged quite differently in the two genera, as is shown by 
the accompanying diagram (figure 3) Thus the lescmbhinees to Oreo- 
piihecus are seen to be fortmtous, rather than real, aiul we must neetis 
look elsewhere for homologous comparisons. 

Turning now to the Suidac, we find that the two genera offering the 
closest comparisons to the specimens under consideration are Palaeo- 
choems and Hyothenum. We might expect these genera to be similar to 
the genua now m question, especially as they are of coiilemporanoous or of 
earher ages. In Palaeochoerua, however, t he third molar is seen to hai'c a 



* Pa. 
Me 



Pr. 


Hy 


R.M5 


(After Schwalbe) 


Fig. 3. Diagram to show the rdationshipe of cusps and ridges m the right upper 
third molars of (A) Peeartdioerus orienialis, and (B) Oreopilliecm hnmholii. Crown 
views, natural dzo. 


quite different shape from the correspontling tooth in Pmtnrhocrnx, for 
in the suid the tooth is transversely broad at the anterior end, narrowing 
from there back to a pointed talon, while m the supjxised iXH'cary I ho 
posterior end of the tooth is more nearly equal to the anterior end in its 
transverse measurement, and in addition there is no (,alon, but only a 
rounded cmgulum. Moreover, in Palaeorhoerna there arc numerous 
wrinklings in the enamel, while in Pecanchoerm the enamel is very 
smooth. Then again, in Palaeochoerua the cusps are not as separate 
nor as round as in the Indian peccary. Finally, there arc no semblances 
of oblique ridges in Palaeoclwerua, but rather the median valley of the 
molar is occupied by a small tubercle. 

The same differences that set Palaeochoerus apart from Perarichoerus 
also serve to distinguish Hyotherium and Conohyiia from it, except that 
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in thebe lat ter genera the enamel tends to be rather smooth. Perhaps this 
brief r6sum6 will show that there are no striking resemblances to be found 
between Pecarichocrns and any of the Suidae most nearly like it 

There now remam the peccanes to be considered. In North America 
Perchoerm {Thmohym) is the characteristic Oligocene genus of this 
family, while Pro'dhennops is the form most common to the upper 
Miocene and the Pliocene Taking these two genera together, it is seen 
that they demonstrate practically all of the characters that distinguish 
the seemingly peculiar Siwahk teeth described above Thus, m the 
third upper molar of Peiehoerus and Prosthetmops: 

1. The tooth does not taper to the back, nor is there a distinct 
talon The posterior end of the molar is characterized by its rounded 
cmgulum. fin shape the Prodhennops molar most closely resembles 
that of Pecan rhoer 118 .) 

2. The enamel is smooth. 

3. The cusps arc separate from each other. 

4 In Poehoerm there is an mtennediate protoconule and a meta- 
conule, with broad and distmct obhque ndges running forward and back 
from the former, and forward fi*om the latter The ndges from each of 
these cusps meet m the median valley, to form an outwardly directed V. 
One need only imagine an accentuation of the oblique ridges of 
Perrhoenis, accompanied by eertam proportional changes in the molar, 
to arrive at the condition typical of Pecarichoerua. 

Continuing, we may turn to a comparison of Pecai’ichoenta with 
Doliochoeru8, a genus found in the Phosphorites du Quercy (Ohgooene) 
of France. Miss Pearson has shown that Dotiorhoerus is a peccary, 
basmg her conclusions on the following osteologicol characters. 

1 . The glenoid surface is lower than the basicranium 

2. The postglenoid process projects considerably below the posttympanio 
process. 

3. Tho tympanic ''neck" is concealed by a meeting below it of the postglenoid 
an<l the postiympanic. 

4 A broad groove projects up from the glenoid on the postero-eKtemal side of 
the zygoma. 

5 The pterygoids are rather small. 

6. The parocmpital process is seemingly rather short and wide, and is posterior 
to the glenoid ^ 

It mi^t be well to add that the molar teeth of Doliochoerua, by 
virtue of their simple quadntubercular form and their relative shortness, 
would seem to be more like the molars of a peccary than of a true suid. 

‘Feonon, H. S 1027 Op cU , pp 400-402 
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Therefore, on the basis of all the evidence presented above, it seems 
pretty safe to conclude that DoUochoerus is a peccary, closely related to 
Perchoerus.^ 

Now when we compare the molars of Peranchoerufi with those of 
Dohochoerua, we see that a great resemblance exists liotwecii the two 
genera. Both show the comparatively short, quadrituliercular molars, 
having the cusps arranged somewhat obliquely to the midline of the 



AM 10250 


A B 

Fig. 4. Gompanson of the right upper thud molars in vanous fossil pigs and 
peccaries. Natural dse. 

A. Pardiamu pnibui Loidy Amor. Mus. No. 1282 Protoppnw bods, Prui^ forniahon, uptMr 
Olifooene. Cho^oiiQ Itiyor, South Dakota. 

B. PdUuomoma meuntfri y. Mayor. Amor. Mus. No 10260 Lowor MIimm>iic, I'lrkingon boi 
Ulia. Qomuuiy. 

C. Proawennopa sp. Nobnuka Slule Mus. No 20-6-7-21). liovror Pllooono, urar Ainuvrorth, 
Nebraska 

D. PMoriohoeru* onm(cdi8, now ftenus and epeoiOB Amer. Mus. No 20066 Chinji Beds. Tjower 
Pliooene. Near Chinjl Beat IIoobc, Northom Puiuab, India. 

E. DoUoduMnu ipufeyt (Filnol) [Copied from a {date by FiUiol.] Pbuaplioritos du Queroy. 
OUcoosne, France 



AM 1282 



tooth. Both genera are characterized by smooth enamel. In both, the 
cusps are separate from each other. True enough, Dohochoerua does not 
show as great a development of the intermediate ndges as does Pecan- 
choerus, but this is a difference of degree rather than of kind. Conse- 
quently, on the basis of the above evidence, it would seem that Pecan- 
choerus is a true but specialized peccary, related to Perchoerua and Proa- 
tkennopa of North Amenca, and more closely to Ddtochoerua of ICuropc. 


i^Pearson, H. S. 1027 Op ait, p 488. 
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Table of Measubements 

Pecartclu>enis onentaUa, new genus and speoies. Amer. Mus. No. 29955. 
Length 13.5 mm. Width 12.5 mm. Index 93 
M* Length 14 Width 12 Index 86 

Prosthennops sp. Neb. Mus. No. 20-0-7-29. 

M* Length 18 mm. Width 13.3 mm. Index 74 

Perchoerua praibua Leidy. Amer. Mus No. 1282. 

M* Length 15.5 mm Width 14 mm. Index 90 

Palaeochoenia meismeri y. Meyer. Am». Mus. No. 10250. 

M* Length 16 mm. Width 14.6 mm. Index 91 


(CONCLUSIONS 

There now comes the question of the derivation of Pecarichoerus 
and the implications raised by its prt^nce in India. The older theory as 
to the separate or 44 n of the pigs and peccaries (mentioned above) has 
been more or less diaproven by the recent work of Miss Pearson. She 
baa clearly demonstrated that the Amencan genus, Perchoerua, and the 
European form, Palaeochoenia, are indeed closely related, and that they 
have descended from a not very distant common ancestor. According 
to Miss Pearson, Palaeochoerua is the European derivative of this 
common ancestral stock, and it gave rise to the true pigs, while Perchoerus 
is the American denvative which gave nse to the peccaries. 

At the same time, Doliochoerus is an European cousin of Perchoerus, 
and must be regarded as a persistent remnant staying on near the center 
of origin of the group. Pecarichoerus now takes a position similar to that 
of Doliochoerus, m that it represents a persistent remnant near the center 
of origin for the peccaries. 

We nuiy miogmc an Eurasiatic origin for the common ancestor of 
the pigs und the peccaries. Early in the history of the Tayassuidae, the 
group migrated to the Western Hemisphere (possibly by way of a trana- 
Bcnng land bridge), while a few hardy forms Ungered on for a short time 
m tlic Old World. These holdovers we see m the genera Doliochoerus 
and Pecarichoerus, in Europe and in Asia respectively. 

Recent evidence is accumulating to show that various Indian and 
Asiatic genera crossed to Cnlifomia m Tertiary times, and it would seem 
likely that the peccaries followed this general movement.^ 


>8ee papers by Menlam, Stock, Moody, Hall and Frlok, oited m the bibHogtaphy. 



EASTERN HEMISPHERE WESTERN HEMISPHERE 


§Sl iModern Piqs 


onohyus Pecarichoerus 


^ Hyotherium 
1 \ 


Modern Peccaries 



Prosthennops 


Doliochoerus 
Palaeochoeru^ 
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Ancestral 

form 
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NEW GIONERA AND SPi^ClES OF NORTH AMERICAN SPIDERS 

By W. J. Gertsch 

In the following pages three new genera and a number of species of 
American spiders ore described and figured, all pertaining to two families, 
the Thomisidao and Lycosidae. Of especial interest is the new genus 
TibeUoimrmuif which, though paralleling to a degree Tibellua in its 
elongate carapace and abdomen and in the characteristic dorsal longi- 
tudinal striiies, is more closely rolatod to Philodromua than to any of 
the other genera from the United States. Two other philodromid genera 
from the southwest are described, Horodrotnoides and TitanebOf the 
latter heretofore included in Ebo. 

With tlic exception of four of the new species described below, the 
typos are in the collection of The American Museum of Natural History. 

Thanatus coloradensls Keyserling 
Figure 5 

Tfumatus coloradenria EjsiYSBauNa, 1880, ‘Die Spinnen Amerikae,’ Laterigradae, 
p, 20(i, PI. V, fig. 113. 

Malu.— Co|)hnlolhorax clothed with a thin coat of dork hairs dosely appressed 
to tho Hurfaco, with only a fow diort spines on the dypeal margin. Carapace a rich 
rcddiflh-lirown, medially with a rather faintiy marked, broad, longitudinal, lifter 
baud, waredy evident ot the eye region but more sharply defined oaudally and ending 
bofom attidiiing tho margin. Sides of the coraiaoe dark brown. Eyes, appearing 
whito by rofloctod light, uu small block tubordes that ore wdl separated. Sternum, 
coxoo, Libiuni, iind maxillae light brown, often tinged with bright red. Femora of 
logs coiicoIoPouH with tho margins of the oorupoce, the distal joints light reddish- 
brown, all tlio inomborH with a Hporso coating of gray hairs. Tho metatarsi and tarsi 
thickly woiiulatc bouoatli. Palpal jointH brown, somewhat streaked with black. 

Aiidumon fumiHlied with a thick coat of Qattonod hairs, brown or black in color, 
tho chromatism igi;rooiDg with tho jiuttem, also with a number of spmes distributed 
at intervals over iho surface. Dorsum with a median dork longitudinal maculation 
that is rather narrow at tho base of tho abdomen but gradually eiqiands at its mid 
point to praoiiottlly tho width of the anterior eye row, then agam narrows to its end 
point just cuudnd of tho middle of the dorsum. Sides of the dorsum brownish, flecked 
And marked with yellow. Venter light Inrown, with a darker streak on each side. 

Total length, 5.80 mm. 

Carapace, 2.70 mm. long, 2.46 mm. wide, 1.00 mm. in front. Abdomen, 3.23 
mm. long, 1.77 mm. wide. 
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Carapace convex, moderately high throughout, the highest point boing on a line 
between the third and fourth coxae, the cephalic auturoe poorly indicated, the sides 
flatly sloping to the margins. Garapa(» suborbiculor, a little longer than broad, 
truncate behind, the sides evenly rounded, anteriorly constricted at the second row 
of eyes and broadly truncate m front. 

Eyes in two strongly recurved rows, the first row much broader (27/17) than 
the second Anterior median eyes smaller and less than a diameter from the laterals, 
about one and one-half diameters from each other (2.6/4). Posterior median eyes 
alightly nearer to each other (6/7.5) than to the laterals which are somewhat larger. 
Median oculor quadrangle very slightly longer than brood (12/11), narrower in front, 
the eyes about equal. Anterior median eye over three times os for from the posterior 
median as the anterior lateral eye Clypeus slightly sloping, as high as the median 
ocular quadrangle. 

Legs rather cJender, strongly spined, tiie first and third femora about equal to the 
length of the carapace. Spines tmder the tibiae 2-2-2. Leg formula 4213. 



Fsicim 

Patella 

Tdbia 

Metatarsus 

Tarsus 

Total 

I 

2.74 

1 16 

2 27 

1 96 

1 60 

9 03 mm. 

II 

3 20 

1 23 

2 66 

2 13 

1 60 

10 72 mm. 

III 

2 80 

1 06 

2.33 

2 00 

1 43 

9.62 mm. 

IV 

8.13 

1.16 

2 76 

2 63 

1 66 

11 34 mm. 

Palp 

90 

33 

33 


1 16 

2 72 mm. 


Width of patella I, 0.43 mm. Tibial Index, 12.2. 

Width of patella IV, 0.87 mm. Tibial Index, 9 4. 

Male Palpus. — Femur longer than the tarsus or both the patella and tibia token 
together. Tibial apophysis a strong short spur directed obhquely from the base of the 
tibia, eight-elevenths as long as the tibia from the ventral aspect, only three-elevenths 
as long os that joint when seen from the lateral view. Bulb much expanded, exceeding 
the oymbial margin on the retrolateral side, the distal embolic portion a fine spur a 
little longer than the tibia, curved ventrally and to the outer side. Conductor a ^or t, 
colorless appendage beneath the tip of the embolus. 

Female. — ^^p:eeing m detail with the male in pattern, but, oe usual, a little 
lighter m color. Legs with two poorly defined streaks on the upiier surface. 

Total length, 7.60 mm Carapace, 3 33 mm. long, 2 93 mm. wide, 1.40 mm. in 
front. Abdomen, 4.70 mm. long, 2.60 mm. wide. 

Eyes in two strongly recurved rows, the first much broader (36/22) thou the 
second. Anterior median eyes somewhat smaller than the laterals. Posterior row of 
eyes spaced equidistantly. Other eye characters as in the mole. 

proportionately stouter than in the male, as indicated in the tibial indices. 
Spines beneath the tibiae 2-2-2. Leg formula 4213. 



Femur 

Patella 

Tibia 

Metatabsub 

Tarsus 

Total 

I 

2 80 

1 33 

2.26 

1.66 

1.40 

9.46 mm. 

n 

8.16 

1 33 

2.66 

2.00 

1.50 

10.65 mm. 

m 

2.73 

1.26 

2.28 

1 76 

1.16 

9.14 mm. 

IV 

3 88 

1 26 

2 60 

2 22 

1.40 

10.86 mm. 

Pidp .76 

46 

.60 


.98 

2.75 mm. 


Width of patella 1, 0 50 mm. 

Tibial Index, 18 9. 




Width of patella IV, 0.43 mm. Tibial Index, 11.1. 
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Locality. — The above doscnption is based on a male and female 
from Fish Lake, Sevier County, Utah, taken June 22, 1930 (Gertsch). 
The species has a wide distribution m the Rocky Mountains of the 
Umted States. 


Thanatus canadensiB, new species 
Figures 7 and 49 

Although this species is considerably lighter m color than the speoimens of 
Thanatus coloradensts described above, it agrees closely in pattern and structure of all 
parts, the copulatoiy organs excepted The bands on the carapace and the elongate 
marking on the dorsum of the abdomen contrast stnkmgly with the light bright brown 
integument. Spines are few and small, confined more or less to the anterior cephalic 
]part of the carapace, and even shorter and more sparse on the abdomen The median 
longitudinal band on the carajmee is distmct m the female and mvoded by few mark* 
ings, but m the mdlo it does not extend posteriorly beyond the second coxa. 

Mau!! — Total length, 5 85 mm Carapace, 3 20 mm long, 2.00 mm wide, 1.16 
mm. m front. Abdomen, 2 66 mm long, 2 13 mm. wide 

Eyes in two strongly recurved rows, the first much broader (33/21) thn.n the 
second. Anterior medinn eyes smaller, little over a diameter apart and much nearer 
to tho laterals Postonor row of eyes about equidistontly spaced, the laterals 
somewhat Larger Median ocular quadrangle scarcely longer (14/13) than broad 
(apparently much lunger), tho anteriors closer together. Anterior median eyes over 
thrM times as far from the postenor medians os the ontenor lateral sves. Clypeus 
slightly sloping, as high (14/14) ns the median ocular quadrangle. 

Spines under the anterior tibiae 2-2-2, under the anterior metatarsi 2-2. Log 


formula 4213. 

Fsutok 

Patblla 

Tibia 

Mbtatabsub 

Tarsus 

Total 

I 

3 00 

1.33 

2 40 

2 06 

1 66 

10 46 mm. 

II 

8 33 

1 33 

2 70 

2 43 

1 73 

11 62 mm. 

III 

2 03 

1 23 

2 33 

2 16 

1 56 

10 21 mm* 

IV 

3 16 

1.26 

2.70 

2 70 

1 76 

11 58 mm. 

Palp 

1 00 

40 

40 


1 18 

2 93 mm. 


Width of iiatolln, T, 0 46 nun Tibial Index, 12 3. 

Width of iiatella IV, 0 40 mm. Tibiol Index, 10.1. 

Malr Pali'uh. —Fomur a little shorter than tho tarsus, about equal to the 
patella and tibia taken togothor Tibial apophysis a strong spine, with a very sli^tly 
oblique iilocemont, nearly iiornllcl to the tibial joint, os long os the tibia from the 
ventral usiioot, sevon-twolfths os long as that joint when seen from the lateral view. 
Bulb expanded, but not so much as iu eoloradensis, tho distal embohe portion a fine, 
long spur. 

rWAUQ. — ^Totol length, 7.83 mm Carapace, 3.20 mm. long, 2.90 mm. wide, 
1.26 mm. m front. Abdomen, 4.16 mm. long, 2.66 mm. wide. 

AgrflfliTig in structural and color oharaoteristios with the male, and only with 
difficulty separable from the female of eoloradensis. 

Type Locality. — Male holotype, female allotype, and several 
female and immature paratypes from Fawcett, Alberta, May 16-Jiine 




MAiiB Palpi 

Pig. 1. Thanaius reterUus Chamberlin Fig. 6 Tfianatui vKtUen , new species 

Fig. 2. Thanaius aUimontts, new species. Fig. 7. Thanat ua ca nadrnais, new siiecies. 

Fig. 3. Horodrommde8U3Udu8,newBpe(AoB. Fig S Thanatitacr^tadenbUiKeyhorhxiK, 
Fig. 4. Thanaius lycoaotdea'Emertoa. variety. 

Fig. 6. Thanaius colorndenaisKeyserliag. Fig. 9. reieant, new si)ceiei> 


4 
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3, 1930, sent to this Museum by Dr. William Rowan of the University 
of Alberta. 


Thanatus lycosoides Emerton 

Figure 4 

This spider is clearly distinct from Tkanaius colaradenais Keyser- 
ling, with which species Emerton has synonymized it. Neither of these 
can be identified with Thanatua nibicellus (Mello Leitao) (T. rubtcundiia 
Keyserhng), which is a much smaller species, charactenstically marked, 
and with only two pairs of spmes beneath the anterior tibiae in the 
female. The only specimens of this species that I have seen came from 
Oklahoma. 


Thanatua rowani, new species 

Figure 0 

Malu — Iniegumont of curapucc dark reddiah-brown, with two lateral black 
bands that do nut reach the margins, the mtervals between forming a broad longitu- 
dmal central bund that runs the whole iei^dh of the carapace. Sternum, endites, 
labium, and basal leg joints reddish brown Femora of logs brown, the distal j'oints 
bghter, with a very few black markings. Abdomen very dark, the characteristic longi- 
tudinal maculation scarcely viable. Femur of palpus with a linelike streak above. 

Total length, 6 00 mm Carapace, 2.23 mm. long, 2.10 mm wide, 0 82 mm. in 
front. Abdomen, 2 (ki mm. long, 1.83 mm. wide 

Eyes m tvro strongly recurved rows, the posterior much broader (24/34) than the 
antonor. Anterior median eyes only about half the sise of the laterals, a diameter 
and a half apart, about thar diameter from the laterals. Posterior median qres very 
slightly nearer to each other than to the larger laterola Median ocular quadrangle 
longer than wide (10 /14), narrowed in front. Anterior median eye about three tunes 
as for from the ixwtorior median as the anterior lateral eye. Clypeus slightly sloinng, 
as high 08 the meditin ocular quadrangle 

Ijegs Blonder, with 2 2-2 spmes under tdio anterior tibiae, 2-2 under the anterior 


metatarsi 

IjOg formula 4213 
FifliinK Patku^ 

Tibia 

Miotatabhub 

Tabsttb 

Total 

I 

2 00 

,70 

1.76 

1 30 

1 10 

7 04 mm. 

II 

2.12 

70 

1.86 

1 60 

1.13 

7 47 mm. 

III 

2 OG 

78 

1.80 

1.43 

1 10 

7.17 mm 

IV 

2 33 

80 

2 00 

1 83 

1 20 

8 16 mm. 

Palp 

.73 

.33 

38 


93 

2 32 mm. 


Width of patella 1, 0.33 mm. Tibud Index, 13.0. 

Width of patella IV, 0.28 mm. Tibial Index, 10.0. 

Mals Palpttb. — ^Femur somewhat shorter than the tarsus, about equal to the 
patella and tibia taken together Tibial apophysis a strong spur that is half as long 
as the tarsus when seen from the lateral aspect Bulb much expanded but, when 
viewed ventrally, not much exceeding the cymbial margin at any point. Embolus 
evenly curved, rather short, lymg above a transparent, finger-like conductor. 
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Type Locality. — Male holotypc from neaj Fitzgerald, Alberta, 
1930, sent to this Museum by Dr. William Rowan of the University of 
Alberta. 


Thanatua altizncotitis, new species 

FiguTeB2 and 48 

Coloration and pattern as in the other species, the median longitudinal band 
on the carapace more marked m the female, invaded by a central darker stripe. Ab- 
dominal macolation outhned in gray, the lighter color forming a band that continues 
to the end of the abdomen Lags distally much lighter, the basal joints streaked. 

Mat.'w. — ^T otal length, 4.00 min Carapace, 1 00 mm. long, 1.76 mm wide, 0 73 
mm. in front. Abdomen, 3.00 mm long, 1 26 mm. wide. 

Eyes in two strongly recurved rows, the second much wider (31/21) than the 
first. Anterior median eyes about two-thirds as large as the latomls, less than a 
diameter from them, httle more than a diameter apart Posterior oyes subequal, 
equidistantly spaced. Median ocular quadrangle only slightly longer than broad 
(2d/28), the eyos practically equal in size. Anterior m^ian eye nearly three times as 
far from the posterior median as the posterior lateral eye. Clypeus slightly sloping, 
as high as the median ocular quadrangle. 

Legs slender, the anterior tibiae with 2-2-2 spines beneath, the metatarsi with 
2-28pmes. Leg formula 4231 



Fbucub 

pATBUiA 

Tibia 

MimATABSUS 

Tabuus 

Total 

I 

1 83 

76 

1 66 

1 33 

93 

6 51 mm 

n 

2 13 

93 

1 88 

1 63 

1 10 

7 62 mm 

ni 

2 03 

76 

1 73 

1 50 

93 

6 95 mm. 

IV 

2 26 

76 

2 00 

1 86 

1 20 

8 08 mm 

Palp 

60 

30 

SO 


53 

1 63 mm 


Width of patella 1, 0.26 mm Tibial Index, 10.7. 

Width of patella IV, 0.25 mm Tibud Index, 9.0 

MaXiB PaIiFUB. — ^F emur about as long os the tarsus, nearly equal to the patella 
and tibia taken together. Tibud apophysis a strong spur, rather acutely oiideil, four- 
sevenths as long as the tarsus when seen from below. Bulb little expandeil, but ex- 
ceeding the lateral cymbial margin distally, the embolus a short, pointed spur 

Fbuaih. — ^T otal length, 4.30 mm. Carapace, 3.20 mm long, 3.00 mm. wido, 0.93 
mm. in front. Abdomen, 2.43 mm. long, I 60 mm wide. 

Eyes as in the male, but the posterior medians more widely separated (12/8) 
than their distance from the slightly larger laterals. Median ocular quadrangle os 
broad as long, the eyes subequol. 

Type Locality — Male holotype and female allotype from Smith’s 
Fork Canyon, CokeviUe, Wyoming, August 21, 1931 (Ciertsch) 

ThaoAtus waiter!, new specie 
Figures 6 and 47 

Carapace brown in the male, very much streaked with darker markings, com- 
pletely lacking the characteristic median lighter band of the other species. Femora 
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and patellae concolorous with the carapace, with Ughter streaks above, the distal leg 
joints hght brown Abdomen grayish brown above, the median inflfliilft4.ion faintly 
indicated, the venter dark gray Female lighter m color, lacking the median lifter 
band on the carapace, legs httle lighter in color than the carapace, the l w » a 1 joints 
with block streaks above 

Maud. — ^Total length, 2 90 mm Carapace, 1 40 mm. long, 1.26 mm. wide, 0.60 
mm in front. Abdomen, 1 66 mm. long, 1.00 mm. wide 

Both rows of eyes recurved but not so much as in the other members of the genus, 
the anterior row much narrower (17/27) than the posterior Anterior mfldiH.Ti ^es 
smaller, about one and one-half diameters apart, no more than half their diameter from 
the laterals. Posterior eyes subequal and equidistant Median ocular quadran^e 
as brood as long, the eyes about equid. Anterior median eye about three tinnea as far 
from the postenor median as the antmor lateral. Clypeus lightly sloping, only 
about eight-elevenths as lugh as the median ocular quadrangle. 

Logs moderately slender, the spines under the antenor tibiae 2-2-2, under the 
metatarsi 2-2. formula 2413. 



FjDMun 

Patella 

Tibia 

Mbtatabsvb 

Tarsus 

Total 

I 

1 10 

60 

.93 

80 

56 

8.89 mm. 

n 

1,26 

56 

1 03 

86 

.60 

4 31 mm. 

III 

1 10 

SO 

90 

80 

.53 

3 83 mm. 

IV 

1 23 

50 

03 

93 

.56 

4 15 mm. 

Palp 

40 

.16 

.16 


50 

1 28 mm. 


Width of patella I, 0.20 mm. Tibial Index, 14 0 

Width of patella IV, 0 20 mm. Tibial Index, 14 0. 

Malb PAiiPUB. — Femur about as long as the tarsus, somewhat longer than the 
patella and tibia taken together. Tibial apophysis a very short spur on the outer side, 
subvontral m position. Bulb somewhat expanded, the embolus a heavy q>ur twisted 
at the end. 

Fbmaub. — ^Total length, 3 GO mm. Carapace, 1.63 mm. long, 1.40 mm. wide, 
0.66 mm. in front. Abdomen, 2.16 mm. long, 1.60 mm. wide. 

The female agrees structurally with the male and is easily separated from all 
other si>ocic8 of Thanatua by the much narrower clypeus. 

Type Ixicauty. — Male holot 3 rpe and female allotype from Mont- 
pelier, Bear Ijjiko Cemnty, Idaho, taken August 18, 1931, by Walter E. 
Gcrtach, for whom the species is named. A male paratype from Salt 
I^ko City, Utah, July 28, 1931 (Qcrtsch) is somewhat larger than the 
typo. 


TmsixoBaBnTB, new genus 

A philodromid genus idhed to PhUodromua and PhUodromoides. 

Cumiiacp much longer than broad (36/29), depressed throughout, the sides 
Bubparalld, the front abruptly constricted to half the greatest width. Sternum longer 
than brood, weakly truncate behmd. Labium longer than broad, gradually nar- 
rowed distaUy, subtnangular. Area of eyes very broad, the posterior row nearly as 
wide as the carapace. Anterior row of eyee sharter than the posterior (28/33), moder- 
ately recurved, the eyes subequal, the medians only slightly nearer the laterals 







(M' 

I. 


Fig. 10 Tttcmdm texantu, new species. Fig. 12 Titanebo calif onucus, new hjiccios 

Fig. 11. Tilanibo maeyt, new species. Fig. 13. Titanebo corkerelli (Bryunt). 


s 
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(6 5/8) than thoir disianco from eiioh other PoHtonor row of eyes shghtly recurved, 
the medians three diameters from the much larger laterals, three tunes as far from 
each other Posterior lateral eyes on constucuous tubercles, much larger than the 
others Clypous about one imd uno-holf times (2 5/4) os high ns the diameter of an 
anterior median eye. Medum ocular qiuulrnuglo much broader than long (21/8), 
the anterior eyes, much nearer together, half os fur apart us the slightly aTnallpiT 
posterior eyes. Tjogs seopulate, 2413, the first tibia with 2-2-2, the second with 
2-1-2-2 spines beneath, the metatarsi with 2-2-2 spines beneath (the apical pour 
considered as ventral). 

GsNfOTTFa — Tibdloimmus Itnealw, new species. 

The naiTow clypeus, the flat carapace, which is considerably longer 
than broad, and the groat separation of the posterior median eyes are 
characters which will easily serve to separate this mterestmg genus from 
Philodromus. It further differs from Pkilodrmnmdes in having three 
rather than five pairs of spme.s und^- the anterior tibiae. 

Tibellomimus lineatus, new species 

PniiAiiB.- -Total length, 3 70 mm. Girapuce, I IG mm long, 0 03 mm. wide, 
0.4G mm. m front. Abdomen, 2 50 mm long, 0 05 mm. wide 

Gephalothurax clothed with few luiirs, the region of the lateral eyes with a few 
strong spines Caraiiaoe {mUc yellow, tlie sides with a brown submarginal band, the 
mterval between forming a liroiul, light longitudinal band us wide as the first eye row. 
Eye tubercles white. iStemum, labium, and eodites nearly white in color, immaculate. 
L^s ooncolorous with the carapace, the prolateral and retrolaterol surfaces with 
a narrow bond that is diatmct on the femora but fades out completely on the meta- 
tarsal and tarsal joints. Abilamcn provided with a sparse covering of mconspiouous 
appressed hairs lUid a few spines on the dorsum Dorsum of abdomen dull yellow, 
with the broud meduui longitudinal band and the lateral darker bands continuous 
with those on tlie oaraiiuce, the sides white below the brown bands, the venter gray. 

Eyes us in the generic descnption. 



Fhmuu 

Path H. A 

Tibia 

MjflTATAKSnS 

Tabs us 

Totajo 

I 

I.IG 

.50 

93 

83 

53 

3 96 mm. 

II 

i.m 

.50 

1 00 

1 00 

60 

4.68 mm. 

III 

l.IG 

40 

90 

80 

50 

3 82 mm. 

IV 

1 4(i 

5;i 

93 

.80 

53 

4.31 mm. 


Tvi’ifl LocAurv 

. — I'Viualo holotype and paraiype from 

Dunedin, 


Floridu, Dcccmlicr 15 -January 8, 1925-1926 (W S. Blatchley, collector), 
the holotyix? to l )0 doiMisitcd m the Cornell Collection. 

HQ&ODBOMoxms, new genus 
A phdodromid genus allied to Uorodromus and Cfephyra 

Carapace brooder than long (36/28), flattened, about equal in height throughout, 
the front truncate, narrowed rather abruptly to four-elevenths of the greatest width. 
Sternum much brootlor than long (33/27), broadly truncate m front, the sides weakly 
roundoil, candidly trimcate between the fourth coxa, the separation at that point 
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being equal to the length of the last coxa. Anterior row of eyee strongly recurved, 
the wipdianH smaller, more than a diameter apart (2 5/4), about a diameter from the 
laterals. Postenor row of eyes digbtly recurved, the medians smaller, over two diam- 
eters apart (3 /7), scarcely two diameters from the laterals Modian ocular quadrangle 
much narrowed m front, as broad as long, the posterior median eyes slightly larger. 
Posterior lateral eyes larger tbo-ti the anterior lateral. Gl3npeus about twice as high 
as the diameter of an antenor median eye, less than half as high as the median ocular 
quadran^e (5/12). Legs 2314, without scopulae, the anterior tibiae with five pairs of 
spines beneath, the metatarsi with three pairs. 

Gbnottpb — Horodromoides valtduB, new species. 

The presence of five pairs of spines beneath the tibiae and the much 
narrower clypeus separates this geni^ from Horodromus and alliod genera. 

Horodromoides validus, new species 
Figure 3 

MaiiB — ^Total length, 2 65 mm. Carapace, 1 46 mm. long, 1.26 mm. wide, 0 53 
mm. m front Abdomen, 1 50 mm long, 1 00 mm. wide. 

Cephalothorax m the poorly preserved specimen showing few hairs and spines 
above, though they were present on the clypeal margm, the lateral margins with both 
spmes and strong hairs. Carapace brown, the well-defined cephalic and thoracic 
sutures outlined in black Eyes on conspicuous black tubercles. Sternum, coxae, 
and femora yellow, immaculate, the distal leg joints slightly darker. Xxgs clothed 
with fine hairs and strong spmes, showing indistmct basal, middle, and distal onnulae 
on the femora, the distal joints lacking the medial band Abdomen unporfoot, nearly 
black, showing no signs of a pattern 

Eyes as in the generic description above. 

Legs 2314, the first three tibiae with five purs of spmes beneath. 



Femur 

Patella 

Tibia 

Metatabbub 

Tarsus 

Total 

I 

1 50 

60 

1 33 

1 10 

.76 

6.20 mm. 

II 

2 00 

70 

1 66 

1 43 

.00 

6 60 mm. 

Til 

1 83 

63 

1 53 

1 26 

76 

6 01 mm. 

IV 

1 53 

46 

1 16 

1 03 

.06 

4 34 mm. 


Palpus. — ^Femur as long os the tibia and metatarsus token together. Tibia with 
a short, sharp spur on the retrolateral side Tarsus rather heavy, rounded, about as 
long as broad, the organ approximatii^ that of some species of PhUodromua, the de- 
tails of the embolus and bulb best shown in a figure. 

Type Locality. — Male holotype from Scottesdale, Arizona 
(Britcher Collection). 


TiTAnmo, new genus 

A philodromid genus alhed to Ebo and Phttodroimu. 

Carapaceas broadaslong, rather low. Anteriorrow of eyes slightly recurved, the 
medians much larger, less than a diameter ajiort, about one-third of a diameter from 
the laterals. Posterior row of eyee wider, vepry slightly recurved, nearly straight, the 
eyes subequal, the medians farther apart than their distance from the lateroLa. 
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Median quadranKle aa long as wide, narrower in front, the antenors considerably 
larger than the postenors Clypoua near vertical, lees than the height of the median 
ocular quadrangle, scarcely twice the diameter of an anterior median eye with 
2-2 spines under the tibiae, rather long; 1^ 1, IIT, and IV subequal, the second (II) 
pair greatly elongated, about twice us long as the first pair, over eight tunes the length 
of the carapace in the male. 

GnNOTYi>E — Tttaneho /wocj/i, now species. 

The Rpidcrs of thia interesting genus are considerably lai^ than 
the known species of Ebo, but they agree with that genus in having the 
second logs greatly elongate, in the details of the eye relations, and m the 
similar palpi. They may be separated from Ebo by the much higher 
cl3rpeus, which is coincident with a much higher carapace. Ebo mexzcana 
Banks is congeneric with the species described below. 

Titanebo xnacyi, new species 

Figure 11 

Male. — ^Totid length, 4 50 mm Carapace, 2.06 mm. long, 1.83 mm. wide, 
0.83 mm. in front Abdomen, 2 43 mm. long, 1.60 mm wide 

Cepholothorax slightly longer than brotui, the cephohe suture conspicuous, the 
cephalic {lortion rather high and clearly defined, the dorsum provided evenly with a 
covering of short fine hairs and sparsely set with short spines Carapace with an 
indistinot median lighter bond us wide os the second eye row, medially with a V< 
shaped creamy-whito moculation, the apex of which is pomted caudally. Sides of the 
carapace brown, evenly covered with reticulate block veining. Glypeus only light 
medially Eyes black, on eonspicuous white-flecked tubercles. Sternum, labium, 
endites, and basal leg joints dirty yellow in color Ixigs yellow, mmutely pointed with 
numerous small brown flecks Alxlomen with a medial dark basal maculation on the 
dorsum tliat runs two-thirds its length, is widest near the end and morgmed in white. 
Sides of tlio abdomen brown and white, the venter dirty white and with a narrow black 
band on each side. 

First row of eyes nairower than the second (24/29), recurved, the medians very 
much larger (6/4) luid Hoparuted from cocli other by tw^o-tbirds of a diameter, from 
the latonils, by loss tlmn a thinl. Second row of eyes very slightly recurved, the eyes 
siibeciuul, the medians about twice os fur ujiurt os thou' distance from the laterals. 
Modiiui ocular (lumlranglo very slightly longer than broad, almut as wide m front as 
liohind. Clypous scarcely twice ns high as the diameter of an anterior median eye. 

Ijegs 2413, the tibiae armed beneath with two pairs of spines. 



Fbmub 

Patella 

Tibia 

Metatabsxtb 

Tarsus 

Total 

I 

4.13 

1.20 

3 80 

3 03 

2 03 

14 79 mm. 

II 

6 06 

1 53 

6 13 

6 20 

3 73 

23 65 mm. 

III 

3.50 

1 06 

3 10 

2 93 

1 60 

12 19 mm. 

IV 

4 30 

1 06 

3 73 

4 00 

1 93 

15 02 mm 

Palp 

2.33 

.80 

1.53 


76 

6 42 mm. 


Male Palpdb. — ^Femur as long as the tibia and patella taken togethw, over three 
times as long as the tarsus, somewhat longer than the length of the carapace. The 







Fig. 14. Mi8ummop8 asperatua vtanua, Fig. 17. 

new variety. Fig. 18. 

Fig. 16. Mimmenopa ccAaradensia, new Fig. 10. 

qpedes. Fig. 20. 

Fig. 16. Miavmenopa virtdana (Banks). Fig. 21. 


Fig. 22 PhUodromm hneatua Emerton. 


MtaumeTiopa cder (Rents). 
PhUodramua rvfua, Walckonoer. 
PkQodromua plaoidua Banks. 
PhUodramua pacufieua Banks. 
PhSodramvamineri, newspeoiee. 
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whole palpuR over twice ns long as the carapace. Tibia with two spurs, a ventral 
colorless rouiidotl lobe and n block spur as m the oihor species of the genus Bulbal 
parts little cx{)nndcd, the embolus a distal spinelike spur 

Fematjs — Total length 6 80 nun Carapace, 2 30 mm long, 2 13 TWTn- wide, 
1.00 mm. in front Abdomen, 3.43 nun long, 2 20 mm wide 

Median longitudinal band of the carapace more clearly defined than in the mole 
The dorsum of the abdomen with the basal maculation w^ indicated, the sides with 
brown bonds, and a caudal V-shaped brown marking, the apex of which is directed 
posteriorly Eyes os m the male but the anterior medians a little smaller and sep- 
arated by about a diameter. Clypeus two and one-half times as high as diameter of 
an anterior median eye Spines beneath the tibiae and other structural characters as 
m the mule Legs 2413 



FEMtjn 

Patella 

Tibia 

METATABbUb 

Tabsub 

Total 

I 

3 13 

1 06 

2 (16 

2 16 

1 46 

10 47 mm. 

IT 

4 7(1 

1 46 

4 30 

3 73 

2 46 

16 77 mm. 

ITT 

3 03 

03 

2 33 

1 86 

1 10 

0 31 mm. 

IV 

3 73 

1 00 

2 83 

2 60 

1 33 

11 49 mm. 


T^'PK IjOcalitv — Male holotype tiud female allotype from Tilla- 
mook County, Oregon (Cape Meamfl), August 20, 1931 (R. W. Macy, 
collector). 


Titanebo tezanus, new species 

Figure 10 

MAtiB. -Total length, 4.00 mm. Carapace, 180 mm. long, 1.76 mm. wide, 
0.76 mm. in front Abdomen, 2 25 mm. long, 1 33 mm. wide. 

Coloration equivalent to that of the species described above but showing distmet 
broad bands on the joints of the lost two pairs of legs The clypeus white only on the 
margm 

If'irst r<nv of eyes recurved, narrower than the second (22/27), the medians much 
larger than the laterals (4/3), separated from each other by a diameter, a third as 
for from t he Int erals Eyes of the second row slightly recurved, subequal, the medians 
nearly twice ns far apart as their disionoo from the laterals. Median ocular 
(lutidraiigle slightly broitder tluin lung (16/14), decidedly narrower in front (13/16) 
1*osierior median eyes aliout cqiud in siise to the anterior laterals. Clypeus twice as 
high as the diameter of an anterior median eye. 

IjOgH 2 M3, th(‘ tibiae turmed lioneath with two pairs of spines 



FllMlIH 

Patella 

Tibia 

Mbtatabsub 

Tabstts 

Total 

I 

3 (H) 

1.10 

3.66 

3.13 

1 70 

13 09 mm. 

II 

5 00 

1 4(1 

0 30 

6 26 

3 76 

23 67 nun. 

III 

3 10 

83 

2 76 

2 46 

1 16 

10 31 mm. 

IV 

3 73 

00 

3 33 

3 26 

1 66 

12 78 mm. 

Palp 

1 73 

60 

.93 


93 

4.10 mm. 


Mauu PALPUb.- Femur about os long as the tibia and patella taken ti^ether, 
nearly tMdoe us long ns the tarsus, nearly equal to the length of the carapace. Tibial 
spur much longer tlian in the other species Bulbal parts as figured. 


Type Ixx’ality. — ^Austin, Texas. Male holotype and female allo- 
type, th(‘ latter in n very poor state of preservation. 
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Titanebo califaniicus, new species 

Figure 12 

Malbi.— T otal length, 366 mm. Carapace, 160 mm. long, 1.53 mm wide, 
0.63 mm. in front. Abdomen, 2.10 mm. long, 1.33 mm wide 

Carapace with a maHian longitudinal white band aa wide as and cnelosmg tho eye 
area in front, narrowing oonedderably at the cephalic suture and back to the margin. 
Sides of carapace brown, reticulately vemed in black, the margins with a fow lighter 
iriftrlringH- ClypMis light. Stmium, labium, enditee, and legs thickly irroratc with 
arnalT black spots, the color of the integument of these parts varying from white to 
yellow. Abdomen with the median basal brown maculation us m the other species, 
broadly margined in white, the remainder of the dorsum brown, the sides and venter 
marmorate in black and white. 

lE^ee of the first row recurved, the medians much larger (4/3), separated from 
each other by fully a dianoeter, scarcely half a diameter from the laterals. Second row 
of eyes broader (27/22), slightly recurved, the medians twice us far apart as them 
distance from the laterals. The median ocular quadrangle broader behind (14/12), 
as long as broad, the antenor medians larger. Qypeus equal m height to twice the 
diameter of an antenor median eye. 

Legs 2413, the tibiae armed beneath with two iiairs of spines 



Fbmttb 

Patella 

Tibia 

Mbtatausus 

Tabhuh 

Total 

I 

2 23 

73 

2 13 

1 76 

63 

7 78 mm. 

II 

3 63 

1 00 

3 40 

8 16 

1 76 

12 85 mm. 

in 

2 00 

66 

1.76 

1 43 

80 

6 65 mm. 

IV 

2 50 

66 

2 00 

1 63 

.60 

8 05 mm. 

Palp 

1 13 

43 

,60 


73 

2 89 mm. 


Malb Palpus. — Femur as long as the patella and tibia token together, con- 
siderably shorter than the length of the carapace. The whole palpus Ices than twice 
the length of the carapace. Tibia with the customary spurs, the ventral a colorless, 
rounded lobe, the retrolateral black and truncately ended Embolus a distal curvcil 
spme proportionately longer than m the other species. 

Type Localitt. — Male holotypc from San Francisco, C'alifornia 
(R. F. Stemitzky, collector). 

Fhilodroxnus Walckenaor 
Philodrozaiu znineri, new species 
Figure 21 

Malb. — ^Total length, 3.30 mm. Carapace, 1.60 mm. long, I 60 mm. wide, 
0.60 mm. in hront. 

Carapace as long as broad, almost entirely devoid of spines, reddish brown in 
color, the marfflns usually a little darker. Abdomen half ogam as long os brood, dark 
brown, showing only an indistinct median longitudinal bond that caudally fades out 
and is rqilaced by chevrons, the venter paler. Legs, palpi, and under side of carapace 
conoolorouB with the dorsum, the appendages w ith indistinct light and dork streaks. 

First row of qyes much narrower than the second, moderately recurved, the 
laterals which are their diameter from the medians only slightly larger, the medians 



1933] 


NEW NORTH AMERICAN SPIDERS 


15 


separated by a diameter and a half. Second row of eyes stroighter, broader (30/28), 
the laterals clearly larger and not half so for apart as are the medians from each other. 
Median ocular quadrangle much broader than long, about half as wide m front, the 
eyes subequal. Clypeus slightly sloping, a httle higher than the median quadrangle. 

Legs 2134, the lust pairs about equal, all femora longer thun the width of the 
oaiafiace, the third and fourth metatarsi about equal to it; tibia and patella 11 
scarcely as long as the carapace Spmos under the firrt tibiae 2-2-2 

Type Locality. — Male holotype from Douglas Lake, Michigan, 
June 7, 1932 (E. L. Mmer). 

The palpi of the species thought to be PhUodromua padficuts B anks 
and P. rufus Walckenaer are figured (Figs. 18 and 20). 

MuiTHKircNn, 0. P. Cambridge 

Several thomisid spiders originally described from Mexico are now 
known to extend into the southwestern Umted States. In this genus 
notable examples of such occurrence are Mtsumenopa dubiiL% KeyserHng 
and M. volutws Cambridge, the first of which is common in Texas, New 
Mexico, Oklahoma, and Colorado. The latter species is recorded from 
Colorado on the basis of a single male, which agrees perfectly with speci- 
mens from Mexico. In the genus Misumenoides a single Mexican species 
is so far known to be indigenous to Colorado, M. annuhpes (Cambridge). 

Misumenops asperatus utanus, new variety 

Figure 14 

Malb. — ^Total length, 4 00 mm. Carapace, 1.76 mm. wide, 1 76 mm. long. 

Carapace varying from <lull to bright jdlow, with two dorsal brown bonds and a 
median lightor longitudinal band, the latter with a V-shapod creamy white marking 
in the muldlo, the sides of the carapace yellow, the margins with a fine black line. Eye 
tubercles an<l most of the area of the eyes creamy white. Jjegs concolorous with the 
caraimco, bright to dull yellow', t he lost two pairs of legs sparsely pointed m red and un- 
iNindcd, the first (Nurs with murow rings distoUy on the femur and patella and basally on 
the tibia, >uid with broiuler nngs distally on the tibia, metatarsus, and tarsus, the femora 
of the first two iHiirs rather thickly and evenly flecked m red. Palpus white above 
Alxlomen gray to white, with or without a basal reddish marking and invariably with 
two distal serrate red or iiluek bimds Under side of whole animal light, immaculate, 
sparsely punctate, or rarely with a dorka marking at the middle of the abdomen. 

Eyes m two recurved rows, the anterior medians only slightly nearer together, 
somewhat smallor than the laterals, the posterior medians slightly nearer together 
than their distance from the somewhat larger laterals. Median ocular quadrangle 
about as brood as long, a httle narrower in front, over one and one-half diameters 
apart, the anterior eyes clearly much larger. 

Mole palpus agreeing with M. asptratua (Rents) in being considerably heavier 
th an m other siieciee of the genus, very thick andf robust, the embolus a heavy, broad 
tube that originates distally on the inner dde, curves across the ventral face near the 



Malb Fai<fi 

Fig. 23. Pardo8aumanaki,iiewBpeciw. Fig 27. PonfosoontonennH, newBpocies. 

Fig. 24. Pardoaa Ungi, new spedea. Fig 28. Pardosa teUmenaia, new species. 

Fig. 26. Pordosa/urc^era Cliictrell). Fig 29 Pardosa vanans, new species. 

Fig. 26. Pardosa townsondi, new species. Fig. 30. Pardosa ffiodtca (Blaol^all) 

Fig. 31. Pardoaa fuacula (Thorell) 


le 
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distal end, and then makes a brood spiral turn on the flattened retrolateral margin of 
the cymbium, the distal acuminate tip of the embolus nvni^HrfiTig the mn-r giTi 

Typk Locality. — Male holotype, female allotype, male and female 
paratypes from Salt Lake City, UtaJi (City Creek Canyon), taken in 
BweepmR spring composites Paratypes of both sexes from Zion National 
Pork, Utah. 

This IS clearly the western representative of the eastern species re- 
garded as Misumenopa aaperatua (Hentz) and may only be accorded 
varietal rank. It is a larger spider, has the anterior me^an eyes more 
widely separated, shorter legs, and the palpus proportionately broader. 
Petrunkevitch, in his paper on Porto Rican spiders, was not dealing with 
the true asperaivs, which probably does not occur in that locality 
Lmerton has given a good figure of the mole palpus of this distinctive 
species in his paper on ‘New England Spiders of the Family Thomisidae^ 
(1892 T'rana. Connecticut Academy, VIII). 

Misuixien<q;)s ooloradenais, new species 
Figures 15 and 46 

Maub. — ^T otal length, 2.65 mm. Carapace, 1 30 mm. long, 1.30 mm. wide. 

Pattern as m the foregomg species, the color in general much duller, only the 
distal brood bands on the tibiae and motatarsi of the antenor legs well Twnrlrg^ Struc- 
turally equivalent to any other spenes of the genus, a group that is so doeely related 
that only characters of the palpi and slight differences m the eye relations wwTn 
significant Eyes os m ilf utanus, new variety. 

Palpus of the asperatua type but differing in the extreme mn difination of the 
cymbium for the reception of the long curved embolus, the distal fine tip of which 
greatly exceeds the margin, a lorge block tooth present between the curved embolic 
portion on the retrolateral surface. The brood tibial apophysis is provided with a 
elendorer iirocoss that projects dorsolly. Other details d the ventral surface of the 
palpus arc shown in the figure. 

T^’pk Locaijty. — M ale holotype, female allotype, and paratypes of 
both HC‘XPS from Colorado, Female paratypes from Grand Canyon 
(North Run), Arizona, and Konab, Ut^. 

PABDO&a C. Koch 

The species described below pertain chiefly to that mteresting com- 
plex termed tlie Glacialis Group. The use of a single specific name to 
designate such a heterogeneous mixture of anomalous forms has always 
seemed to me to be a challenge to the vahdity of the criteria on which 
specificity in spiders has been founded, — ^the structure of the palpi and 
cpigyna. In a sweeping gesture Eknerton synonymized all of Thorell’s 
species under two names, and it has been the practice of American arach- 
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nologists to concur in Ms conclusions. Some of the figures of these so- 
called variations by Emerton were fortunately based on the original 
specimens described by Thorell. With this important aid I have been 
able correctly to place all of Thorell’s species in this group except 
Uiyradorensia. As this name was based upon material that had previously 
been dried, it now would seem to be impossible ever to place it correctly. 
Undoubtedly it is one of the specie d^ribed below and quite possibly 
Pardosa lengi, new species, wMch is common in Labrador, but the con- 
nection of ihis female with the one described by Thorell, which I r^ard 
as the type, seems too risky at the present time. Blackwall’s modtea 
is probably the species Emerton described as hrunnea. 

Pardosa ontariensis, new species 
Figure 27 

MAiiB — Total length, 6 70 mm. Carapace, 3 85 mm long, 2.80 mm. wide. 
Abdomen, 3.35 mm. long, 1 86 mm. wide. 

Carapace nearly black, with a median longitudinal lighter band that is 
indistinct in front where It is nearly as wide as the third eye row, clearly indicated 
but much narrowed behind, enclosing a median hneliko streak continuous with the 
longitudinal thoracic sutures. Sides with a lateral lighter band that does not attain 
the margm, leaving a narrow black marginal band. Sternum, labium, and endites 
black, the coxae with lighter basal markings. basally black, the terminal 

joints becoming lighter, these latter with black marks and streaks. Abdomen block, 
basally with the characteristic lighter marking, otherwise with few lighter markings. 
Venter lighter, medially with a brood longitudinal dull yellow band that anteriorly 
is invaded by brown markings, the margins with circular lighter moculations. 
Spinnerets black. 

Eyes of the first row slightly procurved, the medians separated by nearly a 
diameter, more than twice as large as the small laterals and separated from them by 
less than a diameter of the laterals Clypous equal to little more than one and one- 
half tunes the diameter of an anterior median eye. Second row of eyes wider than the 
first (82/24), but narrower than the third eye row (32/42), separated from each other 
by a diameter, farther from the third eye row (17/11). Posterior eyes soitaratcd from 
each other by nearly four diameters (33/9), smaller than the oyos of the middle row 
(11/9). 

Tibia and patella I, 3.33 mm. long. 

Tibia and patella IV, 3.80 mm. long. 

Spines under the tibiae 2-2-2. 

Palpus thickly covered with strong black hairs. Femur a little longer than the 
tibia and patella taken together, which are subequal. Tarsus as long as the tibia aiiH 
patella. Sci^ua a short thick process with three spurs. 

Type Localitt. — Male holotype from St. Thomas, Ontario, August, 
1928 (Lome E. James); male paratype from Logan Canyon, Utah, 
July 2, 1927 (R. V. Chamberlin); male paratype from Medicine Hat, 
Alberta, July (Carr). 
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Fardosa tetonenala, new species 

Figures 28 and 38 

Malb. — T oiid length, 5.80 mm Carapace, 2 86 mm. long, 2.20 mm wide. 

Carai)aoo nearly black, with the customary narrow median longitudinal lighter 
band and submargmai side stripes us m other species of the group. Eye region black 
and shining Sternum, labium, and cndites dark. yellow, the basal joints 

darker and lined above with narrow blade stripes Abdomen concolorous wi^ the 
carapace, basally with a light narrow median maculation running half its length, the 
venter somewhat lighter The spines ore strong and rather long. Palpus black. 

Eyes of the first row slightly procurved, the medians separated by two-thirds of a 
diameter, slightly larger than the laterals, from which they are separated by lees than 
a radius. Glypeus light m color, twice as high as the diameter of an antenor mpHian 
eye. Second row of eyes wider than the first (30/20), narrower than the tlurd 
(30/42), separated from each other by pmctically a diameter (18/21), a diameter and 
a half away from the third eye row. Posterior eyes separated by about four diameters, 
smaller (8/11) than the eyes of the second row. 

Tibia and patdla T, 2 60 mm. long. 

Tibia and patella IV, 3.33 mm. long. 

Spmes under the tibiae 2-2-2. 

Palpus thickly covered with strong black hairs, the femur slightly longer than the 
tarsus or the tibia and patella taken tc^^hor. Scopus a short process with a basal 
hump and a strong spur directed towoni the retrolateral mar gin. 

A female that comes from the same looahty and seems to belong with the noale 
has the median longitudinal band on the carapace much broader and truncated 
anteriorly just behind the third eye row. The marginal bands are also much expanded, 
leaving a marginal block bond no more than a third as wide, the lighter stripes con- 
tmuous with the clypeus. The venter of the abdomen is light gray, the sides speckled, 
the dorsum with the characteristic maculation as in the male. The legs are darker 
than in the male and have indistinct dark onnulae. The epigynum resembles that of 
Pardttsa nwdica (lllockwaU). 

TSri’jB JjOcality. — The male holotype and female allotype are from 
Slough Creek, Yollowstone Nalional Pork, Wyoming, collected by 
Walter 10. OcrtHch, August, 1930. 

Fardosa varlans, new species 

Figures 29 and 32 

MATa4 -Total length, 5 30 mm Carapace, 2.73 mm. long, 2 06 mm. wide. 
Alidomen, 2.80 mm. long, 1.70 mm. wide 

The male of tliis species differs but Uttlo from the for^oiog species m color mark- 
ings. The dorsal band is mdistmot, the submargmai band on the carapace is oontinu- 
ouB with the light clypeus, and the venter of the abdomen is slightly darker. 

Eyos of the finrt row slightly procurved, the medians separated by scarcely a 
diameter, less than arodius from the somewhat smaller laterals. Clypeus equal to one 
and one-half famaH tho diameter of an antenor median eye. Second row of eyes 
broader than the first row (20/20), narrower than the third (20/40), separated from 
oaoh other by ono diamoter, about a diameter and a half from the smaller eyes of the 
third row, which are four diameters apart. 
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32. Pardosaoanons, new species. Fig. 37. PctrdoaawasatchftisiH, new 

83. Pardoaafiarcifera ClWeill). species. 

34. Pardosaten{^,newspecies. Fig. 38. PordosatetonensM, now species 

36. Pardosaourayansu, new species. Fig. 30. Pardomjchanseni, new Bpeciea. 

36. PoidosaanoTnoJchnewspeciee. Fig. 40. Pordosa corMnnita (Thordl). 
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Tibia and patella I, 2 26 mm. long. 

Tibia and patella IV, 3 00 mm. long 

SpiDOB under the tibiae 2 -2-2 

The palpus of this s|>ecies closely approximates that of Pardoaa lengi, new species, 
and cun be separated only by characters that ore easier to show in a figure to 
illustrate satisfactorily by verb.al description 

FaBCALU — Total length, 5 80 mm Carapace, 2.73 mm long, 2 16 mm. wide. 
Abdomen, 3 36 mm long, 216 mm wide 

Carapace lighter than in the male, the eye region nearly black, the median longi- 
tudinal bond well defined, originating just behind the last eye row and constneted 
to the posterior nuvrgins Lateral bonds continuous with the elypeus, bright yellow, 
about double os wule os the brown moiginal bands. The intervals between the light 
bands form two dark areas that ore eontinuous m front with the dark eye region. 
Sternum dark. Ijubium, endites, and basal log joints light brown, with a few lighter 
areas. Legs distally hghter, the femora mottled with brown, the basal j'oints with in- 
distmot dorsal Imoation. Basal maculatiou of the dorsum of the abdomen continuous 
with the meduin light stripe on the carapace, about two-fifths the length of the ab- 
domen, the lu^ behind witli alternate dark and light areas that under low power 
apjiear os indistuict chevrons. Venter of the abdomen polo brown. 

Eyes of the first row very slightly recurved, the medians separated by two-tlurds 
of a duunoter, less thiui a radius from the slightly smaller laterals Clypeus equal m 
height to about one and one-hulf times the diameter of an anterior median eye. Second 
row of cjres wwlor than the first (20/33) but narrower than the posterior eyes (20/34), 
separated from eoeli other by four diameters (8.6/32), smaller than the eyes of the 
second row (8 6/11). 

Tibia and ]>atolla 1, 2.46 mm long 

Tibm and putellu IV, 3 30 mm long 

Spines on Iq^ stout and rather long, the tibiae with 2-2-2 spines beneath. 

Epigynuni closely resembling tliat of Pardosa furctfera (Thorell) but differing in 
dettuls best shown by u figure 

Tyj’k Locality. — Mivle holotype, female allotype, and male and 
female paratyp(*H from the mouth of Coppermine River, Northwest 
Territory, Juno 8-13, 1925 (Heame). Types in the collection of the 
Miiiomological Division of the Department of Agriculture, Ottawa, 
Ontario, Canada; paratyiX5S dopo«ited in the collection of The American 
Mu«i‘\uu of Natural lIiBU>ry. 

Pardosa Johanaeni, new species 

Figure 39 

FumaXiIQ. — ^T otal length, 7 66 mm. Carapace, 3.26 mm. long, 2 66 mm. wide. 
Abdomen, 4 60 mm long, 3 33 mm wide. 

Carapace light brown to block, the eye r^on darker than the area enclosed by 
the characteristic bonds of the dorsum The dorsal band distinct only near the median 
cephalic suture and back to the margin, the lateral bands continuous with the clypeus, 
somewhat dentate, twice os wide os the marginal black bands Sternum dark, 
liubium, enditos, and coxae concolorous with the dull ydlow 1^, the latter with few 
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TnttrlriTigH- Basol lighter maculation on the dorsum of the abdomen running hulf the 
length of the abdomen, the remainder uniform light brown. V enter httle lighter than 
the dorsum. 

Eyes of the first row slightly procurved, the slightly larger median eyee sopomtod 
by two-thirds of a diameter and less than a radius from the laterals Clypous over 
four timftH as high as the diameter of an anterior median eye. Sooond row of eyes 
wider tTian the first (34/26) but narrower than the third eye row (34/46), separated 
by one diameter, farther from the eyes of the last row (16/12). Postonor eyes sep- 
arated from each other by nearly four diameters, smaller than the eyes of the second 
row (10/12). 

Tibia and patdla I, 3 00 mm. long. 

Tibia and patella IV, 4.00 mm long. 

Spines under the tibiae 2-2-2. 

Type Locality — ^Female holotype from Collinson, Alberta, June 
20, 1914 (Johansen); paratypes from Bernard Harbor. Type in the 
collection of the Entomological Division of the Deportment of Agricul- 
ture, Ottawa, Ontario, Canada; parat 3 rpe deposited in the collection of 
The American Museum of Natural History. 

Fardosa towzuendl, new species 

Figure 26 

Matji — ^T otal length, 6 70 mm. Carapace, 3.30 mm. long, 2.60 mm. wide. 
Abdomen, 3 60 mm. long, 2.30 mm. wide. 

A species equivalent in proportions and color lo any of tho above-described 
forms, with the median longitudinal band on the carapace nearly obliterated by the 
mvasion of dark brown lateral markings, the submarginal lateral bonds continuous 
with the olypeus and only as wide as the marginal darker bonds. Btomum dark, the 
labium, endites, and coxae somewhat %hter, with a few dull yellow maoulations. 
Legs medium brown, little lighter than the coraiuioe. Abdomen concolorous with the 
carapace, the basal lighter markmg poorly defined and ending near Uio middle of the 
dorsum, tho venter dork 

Eyes of the first row slightly procurvod, the medians soiMirated by scarcely a 
diameter, less than a radius from the subequol laterals. Clypeus little more than twice 
as high as the diameter of on anterior eye. Booond row of eyes wider than tho first 
(83/23) but narrower than the posterior row (33/47), separated by a diameter, 
farther from the posterior row (16/12). Fostenor eyes separated from each other by 
a httle less than four diameters (9.6/36), smaller than the eyes of tho second row 
(9.6/12). 

Tibia and patella 1, 8.06 mm. long. 

Tibia and patella lY, 3.66 mm. long. 

Spines under the tibiae 2-2-2. 

Palpus moderately clothed with strong black hairs. 

Type Locality. — Male holotype from Blanc Sablon, southern 
Labrador, July, 1915 (Townsend), in the collection of the Division of 
Entomology, Department of Agriculture Ottawa., Ontario, Canada. 
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Pardoaa uznanaM, new species 

Fif^iurca 23 and 43 

Malb —Total length, 4 80 mm Carapace, 2 68 mm. long, 2.10 mm. wide 
Abdomen, 2.33 mm. long, 1.60 mm wide. 

Caraitaro dark brown to bhick, the eye region darker, the median longitudinal 
band poorly defined, the lateral lighter banda twice as wide as the black mar griTifti 
bands, but not contmuous with the clypeus, which is black. Sternum, labium, 
endiles, and basal joints dark brown, tl^ remaining leg segments a lighter brown, 
idiowmg mdistinct darker markings Abdomen with a few white hairs basally, the 
usual lighter maculation present on the dorsum practically obhterated in the 
imperfect speeimen. 

Eyes of the first row' clearly procurved, the larger medians separated by lees ttiRn 
a diameter from each other, less than a radius from the laterals. Clypeus equal to one 
and one-half times the diameter of an anterior median eye Second row of eyes wider 
than the first row (32/21), narrow'cr than the third (32/41), separated by scarcely a 
diiunetor, and farther from the thinl row (16/11). Posterior row of eyes separated 
from each other by about four diameters, smaller than the middle eyes (9/11). 

Tibia and patelLi 1, 2 05 mm long 

Tibia and jiatella IV, 3 30 mm long 

Spmee umler the tihiiie 2-2-2 

Palpus with a miMleriitely heavy covering of strong brown hairs, characterized 
particularly by the distmetivc scopus. 

Fbmalr.- Total length, 6 50 mm. Carapace, 3.16 mm long, 2 33 mm. wide. 
Abdomen, 2 66 mm long, 1 .66 mm. wide 

Coloration and stnietiire as m the male. This species is characterized by the 
much expanded, platehke epigyuum, which, though very much like that of gk^alis, 
differs m important details from that species. 

Type Ltx'ALm. — Mules and a single mature female from Umanak} 
Greenland (64®, 40" N,, 50°, 40" W.), June 6, 1915 (Ekblaw and 
Tuuquary). 

DiW’UHHiON. — The identity of 'Thorell’s gUicialis has never been 
very certain, iii hiiito of the frctpient use of the name for description and 
locality citation. Thorell’a specimens ctunc from Greenland, and most 
of the danadiaii repri'seiitutives so often referred to it (especially by 
I^hnerton) bt'loug with otlior species of this difl&oult group. Howevor, 
I have seen one specimen from Canada that seems definitely to be 
referable to the true glarialifi of Thorell. 

Pardosa lengi, new species 

Figures 24 and 34 

Maub. — ^T otol length, 5.80 mm. Carapace, 2.86 mm. long, 2.00 mm. wide. 
Abdomen, 2 00 mm. long, 1.50 ram wide. 

Canipaeo dark brown, the lighter dorsal longitudmal bond broadest just behind 
the eyes, ratlu‘r abruptly constricted near the cephobc suture and then more gradually 
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Fig. 41. Paidosa tnodtea (Blackwall). Fig. 46. Mu>umenopf, eoloradenmn, now 
Fig. 42 Pardoaafuscula (Thorell}. spedes 

Fig. 43. Pordom umonoM, new Bpedes. Fig. 47. Thanatvsvxdien, new Bpfx^es. 

F^.44. PardoaagZoetalaa (ThoreU) Fig. 48. Thanoitia oUtmonlu, new 

Fig. 46 Pardoaaoro7>At2a,newBpecieB. species. 

Fig. 49. Thanaius canadensi$, new species 


24 , 
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narrowed caudolly to the margin. Subnuu^inol lighter bands oontinuous with the 
clypeus and soaroely tviice as wide as the narrow marginal brown band. Sternum 
block. Jjabium, onditos, coxae, and legs lighter, the legs with darker streaks dorsolly 
on the femora. Abdomen light to dark brown, the basal maoulation well defined and 
margined m block, writh a few mdistmot paired black spots behind. 

First row of eyes practically straight, the medians a httle larger and separated 
from each other by little more than ^f a diameter, half os for from the laterals. 
Clypeus about as high os one and one-half times the diameter of an anterior Tnattin-n 
eye. Second row of eyes wider than the first (29/20) but narrower than the third 
(30/20), separated by scarcely a diameter, half again os far from the eyes of the third 
row (9/14). Postenor eyes separated from each other by four diamete^ smaller than 
the eyea of the second row (7/10) 

Tibia and patella 1, 2 46 mm long. 

Tibia and patella IV, 3 16 mm. long 

Spines under the tibiae 2-2-2. 

FbmaiiB. — ^Total length, 6.60 mm. Carapace, 3 00 mm long, 2 20 mm. wide 
Abdomen, 3 66 mm, long, 2 33 mm. wide. 

The female of this species ngrcos in all color details with the mole, but because of 
its larger size it usually appears slightly lighter throughout. The bands on the 
carapace are distinct, and the dorsum of the abdomen has the four or five Htnall paired 
spots at the ddes on the caudal morgm as m the male. In this sex the clypeus is 
twice as high os in the male, equal to over three tunes the diameter of an anterior 
median eye. 

Tibia and patella 1, 2.80 mm long. 

Tibia and patella IV, 3 60 mm. long. 

Spines under the tibiae 2-2-2. 

Typia IjOcalitv. — Male holotype and female allotype from Chateau 
Bay, Labrador, July, 1927 (Leng). Male and female paratypes from 
Battle Harbor, Labrador, July 30, 1912 (Engelhart). 

Pardosa wasatdiensis, new species 
Figure 37 

i'HMA.ijH. Toial length, 6.00 mm. Carapace, 3.00 mm. long, 2.26 mm. wide. 
Abdomen, 3 00 mm. long, 2.00 mm. wide. 

CaniiNwa' light to (lark brown, with a narrow median longitudinal lighter band 
beginning at the middle of the ciuapoce and ending just before die caudal maigm, the 
customary suhnuirgiiiul lighter bands os wide or wider than the black margin and 
continuous with the light clypeus. Sternum, labium, endites, and coxae light brown, 
the latter Ixusally lighter. Femora of the 1^ marked with black, the distal jomts 
becoming lighter, tho dorsal surfacos of the basal jomts with alternate light and dark 
streaks above. Abdomen bght brown above, the basal dash distinot, the venter light 
yellow. 

Eyes of tho first row slightly procurved, the medians separated by a diameter, 
less than a radius from the smaller latonda. Clypeus about twice the diameter of an 
anterior meilian oyo. Second row of eyes wider than the first (33/21) but narro?rer 
than tho third (3;V44), sciiarated by scarcely a diameter (11/12), farther from the 
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eyes of the third row (11/16). Posterior eyes separalcd from each other by over three 
diameters (10/34), smaller than the ^es of the middle row. 

Tibia and patella I, 2.53 mm long. 

Tibia and patella IV, 3.00 mm. long. 

Spines under the tibiae 2-2-2. 

Type Locality. — Female holotype and paratypes from h’lsh Lake, 
Sevier Coimty, Utah, June 22, 1930 (Gertsch). 

Pardosa anomala, new spccien 
Figure 36 

Fbmaus — ^Total length, 6 40 mm Carapace, 3 ^ mm long, 2 43 mm. wide 
Abdomen, 3 30 mm long, 2.30 mm wide 

Carapace black to dork brown, with a median longitudinal lighter band best 
defined at the oephdhc suture, and contmuing caudod to Ihe margin, anteriorly divid- 
ing mto two tonguelike streaks that approach iho third eyes Litoral streaks con- 
tmuouB with the light clypeus, a httle hghter than the marginal bond, the light bond 
irregularly dentate and broken at mtervals by block patches Sternum oncl labium 
dark Endites and coxae light brown, bosally streaked with yellow. Legs marked 
with large, irregular maculations basolly, the distal joints showing distinct nnnulae 
bosolly, medially, and at the distal extrmmty, the torsi hghter. Dorsum of abdomen 
oonoolorous with the carapace, the basal hghter marking dimly margined in block, not 
conspicuous, often covered with white hairs, the venter little lighter 

Eyes of the first row very slightly procurvod, the medians separated by one 
diameter, about a radius from the smaller laterals. Clypeus equal m height to about 
one and one-half times the diameter of on ontenor median eye. Second row of eyes 
wider than the first row (32/23), narrower than the third (82/43), separated from 
each other by a diameter, farther from the eyes of the third row (10/16). Eyes of the 
third row somewhat over three diameters apart, sraullor Ihun (he middle eyes 

Tibia and patella t, 3 10 mm. lung 

Tibia and patella IV, 3.(K5 mm long. 

Spines under the tibiao 2- 2-2. 

Epig 3 rnum closely resembling that of Pardma Jengt, new siKJCies, bill. dilTi'ring m 
some details The male is not known, but a large number of femnleH have been taken 
in the Uintah Mountains of eastern Utah at an altitude of 10,(K)0 feet or more, in 
which situation they were common m the grassy mid womlcd lU’ens bordermg tho 
numerous lakes. The following specits from Colorado is also closely relatcil to 
anomala, but differences in the epigyna are so constant that , for the present ut leiusit, 1 
regard them as specific. 

Type Locality — ^Female holotype and fomalo poratypcH from the 
Uintah Mountains of Utah (Mirror Lake and vicinity), August 1, 1931 
(Gtertsch). 


Pardosa oxirayezuis, new species 
Figure 85 

FbmaIiH. ^Total length, 6 30 mm Caraiiuco, 3.38 mm. long, 2.40 mm. wide. 
Abdomen, 3 00 mm long, 2.30 mm wide 
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A Hj) 0 CiC 8 e(j[iuvulctil struclunilly to Pardosa anottiala, new species, differing in 
color only lu (he somewhnl greater untenor extension of the median lighter band on 
the camiioee, which is nearly its wide os the third eye row m front and graduaUy 
narrowotl to the eaudul niargm Hubmargmal light bands of the carapace contmuous 
with the clypeiiH, deeply dentate, not much wider than the remammg mar fnnni 
band Logs lacking the mdistmet annulae, the basal jornta darker Abdomen with 
the basal maeuLition on the dorsum more eleiirly mdicated than m the foregoing 
species. 

Eyes of the first row slightly procurved, the larger medians separated by a 
diameter from each other, loss than a radius from the laterals Clypeus about two 
and one-half times os high as the diameter of on anterior mediftn eye Eyes of the 
second row broader than the first (31/22) but narrower than the thud row (31/41), 
separated by a diameter from each other, farther from the posterior eyes (11/16). 
Eyes of the third row seiiarated by scarcely four diameters, Hmn.llftr than the eyes of 
the middle row 

Tibia and patella 1, 3 00 mm long 

Tibia and jiatella JV, 3 50 mm long 

Spines imder the tibiae 2-2 2 

Tite Localitv. — Female holotype and paratypes from Ouray, 
Colorado, July 13, 1917 (Lutz). 

Pardosa ulntana, new species 

Pardosa uncata Embbton, 1804, Trans. Oonn. Acad. Arts and Sciences, IX, 
(port), pp. 426-427, Plato ni, figures Sc, 8d, and 8f. 

Malu — ^T otal length, 6 10 mm Carapace, 2 66 mm, long, 2.10 mm wide. 
Abdomen, 2.50 mm long, 1.66 mm wide. 

Gurupaco almost uniform block, lightened somewhat only at the cephalic suture. 
Sternum black. Ijabium, ondites, and coxae light brown Legs distally pole brown, 
the femora and tibiae a little darker, marked with mdistmet block bonds. Palpus 
black. Abdomen little lighter thiui the carapace, unmarked by any defimte pattern, 
the venter coneolorous with the dorsum 

Eyes of the first niw slightly procurved, the medians separated by about a 
diameter, less Uian a radius from the somewhat smaller laterals Clypeus twice as 
high as the illnmetor of an anterior median eye. Second row of eyes wider than the 
first (32/21), narrower than the third (32/44), separated by scarcely a diameter, 
fartlier from the ixisteriors (15/10). Eyes of the th^ row separated from each other 
by four duunoters, smaller than those of the nuddle row 

Tibia and patella T, 2 66 mm. long. 

Tibia and patella TV, 3.20 mm long. 

Spines umler the tiliiac 2-2-2 

Palpus sparsely e.overed with black hmrs. Tarsus distmctly longer than the tibia 
(21/16) os seen from above. Details of palpus very much as m Pardosa madeermana 
(Keysorling), with which species it has been confus^ but differing m the much shorter 
scopus and other details of the bulb. 

FbmaijU. — ^T otal length, 5.30 mm. Carapace, 2.76 mm. long, 2.06 mm. wide. 
Abdomen, 2.66 mm long, 2 00 mm. wide. 
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What is apparently the female of this species afireos rciniirkably well 
with that of Pardosa mackenziana (Kcyserling). lilmcrton in his paper 
on ‘Canadian Spiders’ (1894, Trans. Conn. Acad. Arts and Sciences, 
IX, pp. 425-426, Plate iii, figure 8) has figured both sexes of rruu'kenziana 
and this new species under the name of Pardosa unccda (Thorell), which 
is now considered a synonym of Keyserling’s species. 

Type Locality. — Umtah Mountains, eastern Utah, August 1, 
1931, male holotype, female allotype, and male and female paratypes 
(Gertsch). This species and Pardosa mackemiana (Keyserling) are 
common in the Rocky Mountains of the United States and Canada, 
ranging from six to twelve thousand feet in altitude. I have seen both 
from Utah, Idaho, Colorado, Wyommg, Montana, and Alberta. 

Pardosa orophila, new species 
Figure 45 

Fbmalb. — T otal length, 3.66 mm. Carapace, 1.00 mm. long, 1.60 mm. wide. 
Abdomen, 1 80 mm long, 1 40 mm. wide. 

Carapace with an irregular median band beginning squarely botwtson the second 
and third eye rowe, rapidly expanded at the posterior, constricted at the noiddle of the 
carapace, and contmuing oaudally to the maigm Sides of the carajiace dark brown, 
with a Bubmargmal light bond contmuous with the clypeus, the margins iiT(^pilar]y 
broken by dark maoulations. Sternum, labium, endites, and coxoo hght yellow. Legs 
indistinctly annulate in black, lighter distnlly, the femur irregularly suffusod with 
black. Dorsum of abdomen dark brown on the sides, medially with a bright yellow, 
longitudmal band that runs the whole length, m which area thoro is prosent a basal 
darker dadi that ends at the middle of tho dorsum. Venter gray. 

First ov of eyes slightly procurved, the medians larger and separated from each 
other by scaredy a diameter, scarcely half ns far from tho latends. Cly|)cus ns high 
as one and onfr-half times the diameter of on out erior median oyo. Second row of eyes 
wider than the first (28/16), narrower than the third eye row (28/34), floimmtedby a 
diameter, farther from the postonor eyes (16/10). Eyes of the tliircl row HCiwirated 
by about three diameters, smaller than those of tho middle row (8/11). 

Tibia and patdla 1, 2.00 mm. long 

Tibia and patella IV, 2 83 mm. long. 

Spines imder the tibiae 2-2-0, the normal distal poir small or looking. 

Type Locality. — ^Female holotype from Boulder Canyon, Colorado, 
July 22, 1908 (Lutz). 

DiscrssiON — This small species falls m the same group with 
Pardosa distmcta (Blackwall), (synonym palhda Eraerton, emertoni 
Chamberlin) and Pardosa vicdiensis Chamberlin {samuam Chamberlin), 
both of which occur in Colorado, but the differences in the epigynum 
are clearly distinctive. 
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DIAGNOSES OF NEW AMERICAN SPIDERS 

By W. J. Gehtsch 

In the course of arrangement of various families of spiders in the 
collection of The American Museum of Natural History, the following 
species new to science have been discovered. An agelenid from a cave m 
Indiana is regarded as representing a new generic type, the nearest 
American relatives of which are species of the genera Cybaeiis and Cy~ 
haema. Altogether, fourteen species are diagnosed os new, all the types 
of which are deposited in the collection of the Amencan Museum. 

Ebo pepinensis, new species 

Malb. — ^T otiil IcnKih, 2 33 mm. Oturapneo, 1 03 mm long; 1.13 mm. wide; 
0.46 mm in front Abdomen, 1 33 mm. long; 1 06 mm wide. 

Ophalothorux slightly broader than long, broadest just behmd the third coxae, 
moderately high, rather aWptly oonstnetod and truncated in front, provided with 
few hairs or spines Integument of tho carapace light brown, the sides irregularly 
marmorate in block, a dorsal band but riightly mdicated above, the eye tubercles 
and the region of tho indistmct cephalic sutures marked with white. Sternum, 
labium, endites, and legs yellow, rathefr thickly irrorate m brown. Abdomen gray to 
block, showing a fomt biisol moculation. that runs book half the length of the dorsum, 
the venter paler 

li^rst. row of eyes recurved, the medians much larger (4/3), separated by 'a 
diameter, a third aa far fnira the laterals Second row of eyes broader (18/18), 
slight ly recurved, t he mediiuiB smaller, separated from each other by nearly twice their 
distance from the laterals Posterior lateraJ eyes somewhat smaller than the anterior 
mcilinns but larger than the anterior laterids Median oeulnx quadrangle broader 
behind (10/6) but about as long as broad. Clyiicus equal m height to a hitlo more 
than t/he diameter of an anterior mediaa oyo. 

I A'gs 2 1 1.3, usually unarmed but often with two pairs of spines beneath the tibiod. 
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M AT.TR Palpub — Femur nearly equal to the length of the patella and tibia 
taken tf^other, loss than half tlic length of the carapace. The whole palpus ahttle 
longer than 1 he eiu*apaec. Tarsus httle expanded, much less so than m Ebo lati£horaai 
Keyserling, the tibial jomt equal to it m length (considerably leas in latMorax). Tibial 
upophysiH abort. Bulbal parts filling Iwo-thirds or less of the tarsal length. 
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Type LocaijITy. — Male holotypc, female allotype, and male and 
female paratypes from Wacouta Beach, Lake Pepin, Minnesota, May 15, 
1932 (Gertsch, collector). These interesting little long-legged spiders 
were common on the sand at the water’s edge and in the driftwooil zones 
farther back, running freely about and apparently feeding on tiny flies. 
None of the females are mature. 

Of the three species formerly placed in Ebo, only the genotype re- 
mains. A new generic name has been proposed for the group that m- 
dudes Ebo mexicana Banks, while the generic affiliation of Ebo oblotigua 
Simon is doubtful. Ebo pepinensta, new species, may be identical with 
spiders of this genua, found in the Great Basin region and on the Pacific 
Coast, but as there are only females in the collection, accurate determina- 
tion is not possible at the present time. 

Mlcarla aurata (Hentz) 

Figures 4 and 6 

HerpyUua auratua Hbmtz, 1847, Journal Boston 8oc Nut. Hist , V, p 460, Pi. 
zxiy, fig. 16. 

This brightly colored species is common throughout the region east 
of the Rocky Mountains. Females from Medicine Hat, Alberta, June, 

1930 (Carr, collector), though differing somewhat in color, are in struc- 
tural characteristics identical with the eastern form. The epigynum 
of a single female from City Creek, Salt Lake City, Utah, August 29, 

1931 (Gertsch, collector) , differs in minor details, as illustrated in figure 6, 
but in the absence of moles it seems best to refer to it aurata. 

Micaria deserttoola, new species 
Figures 7 and 8 

Maud. — Total length, 3.00 min. Gorapaco, 1.33 mm. long; 0 80 mm. widei 
Abdomen, 1.60 mm. long; 0.68 mm. wido. 

Cephalothorox witha few long hairs on the clypeal margin and in the or ulur region, 
the pan thoraoioa with very few iridescent silvery soalos. Cnrapare almost uniform 
dark brown, with few darker streaks or contrasting markings. Sternum, Inbium, 
enditee, and 1^ much lighter, the femora dighlly darkened, provided with an even, 
though sparse, coating of hairs and devoid of heavy spines Abdomen block, above 
apparentiy once covered with iridescent silvery scales, the venter lighter, the sides 
with remnants of a basal and a medial white band which do not extend to the dorsum. 
Spinnerets light. 

Carapace weakly rounded on the sides, two-thirds os broad at the front os 
between the first and second coxae, the greatest oephalothoraoic width, highest at the 
^e point, the convexity moderate. Abdomen with the sides subparallel, oonstiioted 
in the middle, little wider at the caudal end than medially, the spinnerets long and 
projecting 
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Eye rows separated by about one and one-half diameters of a lateral eye. Eyes 
of the first row pnicurvod, the mednms larger and sepurateil from eaeh other by about 
two-thirds of a diameter, subrontiguoua with the laterals Eyes of the postenor row 
very slightly procurved, subequal, the medians little more than a diameter apart, less 
than that distonco from the laterals Median ocuhir quadrangle about as long as 
broad, the anterior medmns larger Clypeus as high as the diameter of an anterior 
median eye Lower margin of the furrow of the chehcera armed with a smgle small 
tooth 

Palpus resembling that of Mtcana aurata (Hentz), the proximal tibiol margin 
with a heavy spur that is covered with houns and weak spines, the bulb with a colorless 
appendage on the retrolateral margin, the embolus a short spine Tibia about as 
long os broad. Other details as figured 

Ebmalb. — ^Total length, 3.30 mm Carapace, 1 30 mm long; 0 80 mm wnide. 
Abdomen, 1 93 mm long; 1 16 mm wide. 

Agreeing well with the male in genmal structure and color but with a submedian 
white transverse band on the abdomen Epigynum as figured. 

Typk IjOcality. — Mole hololype and female allot3T)e from Scotts- 
dale, Arizona, Dooember 24, 1902 (Bntchor, collector). 

The presence of a basal tibial spur rather than a distal one wiU 
separate this species from Micana coloradensis and perfecta, which 
Banks described as coming from Colorado. It is quite different m color 
from Micana auraia and has the tibia! apophysis shorter and nearer the 
base of the joint than in that species. 

Micarla utahna, new species 

Figure 1 

Mals). — ^T otal length, 3.73 mm Carapace, 1.53 mm. long; 1 03 mm. wide. 
Abdomen, 2.20 mm long; 1 00 mm. wide. 

Ce])halothonuc with a few weak spines on the elypeal margin and a sparse 
covering of iridosoont silvery scales Carapace uniform dork brown, somewhat 
streaked with black. Htomum, labium, ondiles, and basal 1(^ jomts lighter brown. 
Femora of legs darker, the distal jomts light yoUowish-brown. Tjegs with a sparse 
covering of hairs and a few stouter spmes, especially on the last tw'o pairs. Abdomen 
mostly block, with a few white scales, and with indistinct indications of transverse 
basal and submedian white bands, the venter lighter and clothed with iridescent light 
soolos. Hpinnerets dork 

Carajiaoe two-thixds os wide ut the front os at the widest point, between the 
second and third coxae, nearly equal in height throughout Abdomen unoonstrioted, 
the sides weakly rounded, the spinnerets much shorter than m Micaria deserHcdla. 

Eye rows about of equal width, the first procurved, the medians separated 
from each other by about two-thirds of a diameter, subcontiguous with the equal 
laterals. Postenor row of eyes slightly procurved, the medians scarcely a diameter 
from the equal laterals, about two diameters from each other. Side ejres about a 
diameter apart Median ocular quadrangle about as broad as long, the eyes subequal. 
Clypeus equal in height to the diameter of an anterior median eye. Lower m argm of 
tlip furrow of the chehcera with n singlo weak tooth. 






Fik 1 
Fig 2 
Fig. 3 
Fig. 4 
Fig. 6. 
Fig. 6. 
7 

Fig. 8. 




Micaria rdahna, new Rpecipa, palpuR. 
Mxcartafoa, new siiecioR, pnlpns. 
Caslamdra nanella, new Bpecioe, pnlpuB. 
Mtcaiia aumia (Hentz), epigynum 
Micana dUana, new BpcoieB, epigynum. 
Micaria awata (Hentz), vonoty, epigynum 
Micana deseriicola, new Bpeciee, epigynum. 
Mtcatia deaeiHeola, new <;poeiea, pnlpun. 
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Patella and tibui of the pulptia together longer than the tarsus Tibia twice as 
long ns wide, with a distal rotroluteral sharp spur that is nearly os long as the width of 
the joint. Tarsus twice as long us brood, the bulbal ports occupying two-thirds the 
length Bulb without the houkhke appendage present in most of the species of the 
genus, the embolus very long, ongumting at the distal end and curving around the 
outer miu^in nearly to the hose of the bulb 

Type Locality. — Male holotype from City Creek Canyon, Salt 
Lake City, Utah, August, 1931 (Gcrtsch, collector) 

This Bpwcics differs from Micaria coloradensis Bonks in havmg the 
metatarsi light, m the much longer embolus, and particularly in the 
absence of the hooklike appendage on the outer side of the bulb. It is 
more closely related to Micannfoxi, now species, from which it differs 
chiefly in having a much shorter tibial apophysis 

Micaria foxi, now species 
Figure 2 

Malb Total length, 3 00 mni Carapace, 133 mm long; 0 00 mm wide. 
Abdomen, 1.60 mm. long; 0 80 mm. wide 

Carapace dark brown, with a few medial darker streaks, the eye margm darker 
and with a few bliu'k hiurs Hi ernum, labium, ondites, and legs much lighter in color, 
the distal leg joints somewhat lightened Legs sparsely clothed with hairs, and the 
tibiae of all the legs with w'eak siimos beneath. Abdomen block above and thickly 
covered with iridescent purjile scales, without a trace of transverse bands or spots of 
any kind, the vent or as dork ns the dorsum Spinnerets block. 

Cumpuce nearly oqiud m height throughout its length, about two-thirds os broad 
in front ns between the third and fourth co»ie Abdomen with the sides subparallel, 
very weakly constricted at the middle, the spinnerets short. 

Eyes of the first row jirocurvod, suboqual, the medians separated by scarcely 
two-thirds of a diameter fnim each other, nearly touching the laterals Postenor row 
of eyes slightly iirocurvcd, the medians scarcely tw'o diameters apart, less than a 
duimeter from the eijual laterals. Median ocular quadrangle scarcely as brood as 
long, os wule in front os lieliind, the anterior eyes slightly larger Clypeus equal m 
hoiglit to the duimeter of an luiterior median eye Ijow'er margm of the furrow of the 
chehccra with ti single small tooth. 

Patella and tibia of the iialpiis together longer than the tarsus. Tibia twice as 
long os broml, pnivulod wuth u very short, weak distal retrolateral spur not more than 
one-fourth the width of the joint. Tarsus twice os long os broad, the bulb of the 
palpus occupying two-thirds of the length Bulb lacking the outer hookUke append- 
age, the embolus originating distally and curving around the outer margm for half the 
bulbal length, uupixirtcd distally by a small lobate conductor 

Type Locality. — Male holotype from Richfield, Utah, July 4, 
1930 (D. E. Fox, collector) 

This species or Micana viahna may be the male of Micana formv- 
coldest Chamberlin and Woodbury, but as the last name has already been 
used in this genus, it is unavailable as a specific name. 
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Micaria altanai new species 

Figure 5 

FbmaIjE. — ^Total length, 5 00 mm Ckrapaoe, 1 93 mm long; 1 20 mm wide 
Abdomen, 3 00 mm. long; 1 66 mm. wide 

CephaJothorax little more than half as wide at the front as at the widest point, 
between the second and third coxae, nearly equal in height throughout its length and 
only slightly sloping to the ocular area. Carapace very dark brown, provided with a 
few long hairs in the clypeal region and clothed with a few appremed hairs and hghter 
scales Sternum, labium, and endites brown, with many long hairs Legs hghter 
brown, lightened somewhat distaUy, the femora darker, all the members with ap- 
pressed black hairs and a few lighter hairs and scales on the upper surface. All the 
with spmes beneath the tibiae, three pairs beneath the two posterior pans but 
only two pairs beneath the antenors Abdomen nearly twice as long as broad, weakly 
rounded on the sides, covered with iridescent black scales above except for the basal 
and median transverse white bands Venter lighter except distally, with shiny scales, 
the spinnerets gray 

Anterior row of eyes sh^tly procurved, the medians separated by a diameter, 
slightly larger and subcontiguous with the laterals Posterior row of eyes slightly 
procurved, the medians about two diameters apart and scarcely a diameter from the 
larger laterals Median ocular quadrangle shghtly longer than broad, not narrower in 
front, the anterior medians slightly larger. Clypeus equal m height to one and one* 
half times the diameter of an antenor lateral eye Lower margin of the furrow of the 
chelicera with a single small tooth 
Epigynum as figured. 

Type Localitt. — Female holotype from Seba, Alberta, July, 
1930. Female paratypes from Bloommgton, Idaho, August 19, 1931 
(Gertsch, collector) 


Castaueira nanella, new species 
Figure 3 

Mau!. — T otal length, 4.69 mm Carapace, 1 76 mm long; 1.06 mm. wide. 
Abdomen, 2.98 mm. long; 1.10 mm. wide 

Carapace dark ydlowish-brown, medially a little lighter. Sternum, labium, and 
endites light brown, dark-margined Femur of first leg dark brown except distally, 
the other jomts yellow. Femora of the other legs with lateral brown bands, the third 
and fourth metatarsi also with side streaks, otherwise yellow. Palpus with brown side 
bands. Abdomen black, basally with four transverse orange-brown broken streaks, 
the last much reduced. Venter of abdomen hght brown, laterally with a black and a 
white bar, caudally black. 

Carapace much longer than broad, the pedicel joining the abdomen clearly 
distmct from above and roughened as m anthke spiders Abdomen narrow basally, 
gradually widfflied to a pomt near the post^or end and thffli rounded caudally. 

Eyes of the first row slightly procurved, the medians a httle smaller, separated 
by scarcely two-thirds of a diameter, almost touching the laterals Posterior eyes 
Bubequal m size, shghtly procurved, the TT'fldia.na separated by a diameter, half as far 
from the laterals. Median ocular quadran^e as long as broad, somewhat narrowed 
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m front, the posterior eyes larger, about equal to the anterior laterals. Clypeus about 
as high as the diameter of an anterior median eye Lower margin of the furrow of the 
chelicera with two s ma l l teeth, the upper also with two, one of which is larger. 

The first tibia with 1-2-2 spines beneath, no diatAla present. 

Tips Locality. — Male holotype from City Creek Canyon, Salt 
Lake City, Utah, August, 1931 (Gertsch, collector) 

In many respects this species is intermediate in generic position 
between Castaneira and Mazax. In the latter genus the pedicel is 
very conspicuous, distmctly rugose, and more or less intimately jointed 
to a large oval, chitmous dorsal sclerite, which is often armed with heavy 
spines and overhangs the base of the abdomen. The posterior eyes are 
practically straight and on the average are somewhat larger than in 
Castaneira. The pedicel m C naneUa diffeis only in degree from that of 
species of Mazax, and the abdominal armature is completely lacking, 
but there is distinct agreement in the eye arrangement, in the teeth on 
the furrows of the chelicerae, and in other points I place it in Castaneira 
mamly on the basis of the palpus, which is obviously close to other species 
m the genus As this new form is described from a single male it is at 
present impossible to connect it with Castaneira hneaia Emerton, which 
comes from Massachusetts and was descnbed from a female 

Clublona tezana, new species 
Figure 16 

FemaiiE — ^Total length, 11 66 mm. Carapace, 3 86 mm long; 2 63 mm wide. 
Abdomen, 7.80 mm long; 4.00 mm. wide 

Cephalothorax nearly three-fourths as wide at the front as at the widest and 
highest pomt, between the second and third coxae, the sides weakly rounded, provided 
with a sparse covenng of black haus Carapace hght brown Sternum light brown, 
the labium and endites somewhat darker Legs concolorous with the carapace 
basally but, because of the thick clothing of hairs on the distal jomts, appearing darker 
there. Abdomen gray basally, with darker chevrons near the spinnerets, the venter 
pale. 

Eyes of the first row straight, subequal m size, eqmdistantly spaced one-third of a 
diameter apart Postenor row of eyes dightly procurved, the medians slightly farther 
apart thw-n their distance &om the equal laterals. Median ocular quadrangle broader 
than long (20/l7), narrower m front by the same ratio, the anterior medians larger m 
aigjft. Clypeus very narrow, about one-third as wide as the diameter of an anterior 
madiRTi eye. Lower mar gin of the furrow of the chehcerae with four teeth, of which 
the two middle ones are larger, the upper margin with five, one larger than the 
others. 

Tibiae of 1^ 1, 11, and IV with a basal and median pair of long spines beneath, 
tibia III with win glft basal, median and distal s{nnes beneath The first two meta- 
tarsi with a single pair of basal spmes, the last two with 2—2—2 spmes be n ea th . 




Fig. 9. Agelem Ivisi, new speciee, palpus. 

Fig. 10. Civibima irOermoTiUma, new species, palpus 
Fig 11. ilKoeosa Tiocfua&tmda Montgomery, Palpus 
Fig. 12. Anyphama sthwarn, new species, epig 3 mum. 

Fig. 13. ClubioM iniermontana, new species, tibia of palpus 
Fig. 14. Anyphaen^ irnmaculdla, new species, epig 3 mum 
Fig. 15. Auehicjfiaeus waiu, new qiecies, epigynum. 

Fig. 16 Clvibuma texanoj new speciee, epigynum. 

Fig. 17. Arctoaa imperiosa, new species, epigynum. 
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Type Locality. — Female holotype from Brownsville, Texas, Janu- 
ary 3-11, 1928 (Lutz, collector). 

This large species is more closely related to species described from 
Mexico than any found withm the Umted States The details of the 
epigynum are sufficient to separate it from the CJubionas named by the 
Cambndges, of which species it more closely approximates aencea 

Clubiona Intermontana, new species 

Figures 10 and 13 

MaijB — Total length, 4 40 mm. Carapace, 2 03 mni long; 1 53 znm. wide. 
Abdomen, 2 46 mm long; 1 33 mm. wide 

Cephalothorax with a sparse clothmg of short, appressed, black bans. Carapace 
light yellowish-brown, unmarked, the eyes ringed m black. Sternum and labium 
margmed mdistmctly m black, otherwise eqmvalent to the carapace Legs concolor- 
ous with the carapace, the metatarsi and tarsi thickly scopulate beneath, the spines 
on the members conspicuous Abdomen brown above, with numerous small, lighter 
spots provided at the pedicel with long black hairs Spinnerets light yellowish-brown. 

Legs 4213, the anterior tibiae with a basal and submedian pan of spines, the 
metatarsi with a smgle basal pair 



Feicub 

Patella 

Tibia 

Metatabsub 

Tabstts 

Total 

I 

1 66 

83 

1 60 

1 10 

78 

582 mm* 

n 

1 66 

83 

1 56 

1 10 

73 

5 88 nun. 

ni 

1 50 

66 

1 13 

1 26 

63 

5 08 mm’ 

IV 

2 00 

80 

1 66 

2 06 

66 

7.18 mm. 


The first row of eyes practically straight, narrower than the second, the medians 
somewhat smaller and separated from each other by about one-third then diameter, 
even nearer to the laterals. Second row of eyes very shghtly reoinved, the medians 
about equal m size to the laterals and subequidistantly spaced, a httle over a diameter 
apart Median ocular quadrangle broader than long (16/12), much narrower m 
front, the eyes about equal Clypeus about one-third as high as the diameter of an 
antenor median eye. Lower margin of the furrow of the chehcera with two small 
teeth beneath 

Type Locality. — Male holotype from Slough Creek, Yellowstone 
National Park, Wyoming, August, 1931 (W. E. Grertsch, collector). 

This species can scarcely be confused with any other described from 
the United States. The palpus is suggestive of Clubwna canadensis but 
differs m the proportions of the tibial apophysis and m the details of the 
bulb. Viewed laterally, the tibia presents three well-defined retrolateral 
lobes, the middle one of which is much shorter or completely lackmg in 
canadensis. 


Anyphaenella Immaoulella, new species 
Kgure 14 

Female. — ^Total length, 3 83 mm. Carapace, 1 53 mm long; 1.13 mm. wide. 
Abdomen, 2 40 mm. long; 1.53 mm wide. 
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CephalothoKUc and abdomen completely devoid of hams or spmes of any kmd. 
CaraiMU» immaculate, light yellow m color, t^ eyes ringed m black. Sternum with an 
mdistinct scalloped black marginal band, light yellow. Labium, endites, coxae, and 
1^ concolorous with the carapace, also immaculate, the legs distally acopulate Ab- 
domen whiter than the carapace, without markingB of any kmd 

1423, very slender, provided with long spmes, with first two tibiae and meta- 
tarsi with a basal and median pair. 



Fbmub 

PaTBTiT.A 

Tibia 

Mbtatabsus 

Tabbub 

Total 

I 

2 16 

73 

2 93 

3 03 

1 33 

10.18 mm 

II 

1 50 

60 

1 56 

1 50 

56 

6 62 mm. 

m 

1 16 

43 

93 

1 20 

36 

4.08 mm. 

IV 

1 98 

63 

1 80 

1 83 

60 

6.69 mm, 


iFust row of eyes narrower than the second, straight, the medians much smaller, 
scarcely two-thirds of a diameter apart and about half as far from the laterals Second 
row of eyes procurved, the eyes subequal, the medians nearly two diameters apart 
(3/5), scarcely more than a diameter from the laterals. Median ocular quadrangle 
much narrower m front, very slightly broader (ll/lO) than long, the posterior median 
eyes much larger, httle larger than the anterior laterals. Clypeus equal m hei^t to 
the diameter of an anterior median eye. Chehcerae with five small teeth on the lower 
maigm. 

Type Locality. — Female holotype and female paratype from 
Sabino Basin, Santa Catalma Mountajns, Arizona, July 8-12, 1916 
(Lutz, collector). 

Only two other species of spidera definitely known to belong to this 
genus are found in the Umted States, and neither of these has so far been 
found west of the Rocky Moimtains AnyphaeneUa immacyleUa is 
closely related to A. aaUnhunda (Hentz), agreemg structurally in all 
details except in the comparative leg lengths and m epigynal characters 
In immaculella the first metatarsus is twice as long as the carapace 
(1.53/3.03), while in the other species it is much shorter (1.66/2.33). 
Both agree m having the first tibia approxunately equal to the meta- 
tarsus, by which character they may be separated from A. alba (Hentz). 

Anyphaena schwuzi, new species 
Hgure 12 

Fbmat i W . — T otal length, 4.10 mm CSarapaoe, 1.73 tyitti long; 1.33 mm. wide. 
Abdomen, 2.33 mm long; 1.33 mm. wide 

Cephalothorax about five-eighths as broad m front as at the widest and highest 
point, a line between the opposite third and fourth coxae, the sides weakly rounded. 
Carapace sparsely covered with short white haus, the sides infuecatftd, leaving a 
broad median longitudinal light brown area. Sternum, labium, andit^ light. 
Femora of legs infuscated, the distal jomts light yeUowish-brown in color, clothed with 
long black hairs and spmes. Abdomen li^t gray, thickly and evenly marked and 
reticulated with black, the venter paler Spinnerets hght Ventral furrow slightly 
nearer the gemtal furrow than the epinnerets. 
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Eyes of the first row straight, the medians separated by scarcely two-thirds of 
their diameter, nearly contiguous with the larger laterals. Second row of eyes straight, 
the medians separated a httle more than their diameter, over half as far from the 
Bubequal laterals. Median ocular quadran^e shghtly broader than long (13/11), 
narrowed m front, the posterior median eyes larger than the antenors, slightly larger 
t han the anterior laterals. Qypeus about two-thirds the diameter of an anterior 
median eye. 

Legs furnished with conspicuous long spmes, the first two tibiae with a basal and 
median pair, the third and fourth with three pairs, the last apical. The first meta- 
tarsi with a single basal spine, m this respieot diffenng from all other Anyphaenas in 
the Umted States, the second with a basal pau:. All femora with three long spines on 
the dorsal surface. 

Epigynum resembling that of Anyphaena laticepa Bryant, but diffenng in the 
degree of separation of the openings, m their shape, and in the internal epigynal 
details. 

Type Ix)cality. — Female holotype from Brownsville, Texas, 
January 3-11, 1928 (Schwarz, collector). 

ATTomoYBAXira, new genus 

A genus of the agelemd subfamily Cybaemae related to Cybaeua. 

Carapace longer than wide (26/21), over half as broad m front as the greatest 
width (6/ll), moderately high throughout, the median cephalothoracic suture a 
deeply impressed pit, the sutures defimng the pars cephahca distmct but not vfsry 
deep. Labium a httle broader than long, scarcely half as high as the subparallel, 
robust endites Ghehcerae provided on the upper margm with three subequal 
separated teeth, the lower maigm with four more olos^ approximated to each other. 
Eyes subequal, the first row recurved and the medians a httle nearer each other than 
the laterals, the postenor row very slightly recurved, the medians somewhat nearer 
each other than the laterals. Qypeus scarcely as wide as the diameter of an anteiiof 
median eye Abdomen oval, somewhat produced m front and shghtly overlapping the 
carapace Spinnerets subapical, approximated, the antenors slightly separated, a 
distinct colulus between them, the last pair very short and apparently one-jointed. 
Legs 1243, the tibiae of the first pair with 2-2-1-1 spmes beneath, an apical not 
present. 

Geinottpb — Auchicybaeus ovahs, new spedea 

In Cybaeus the length of the femur never equals that of the 
carapace, but in this new genus the jomt is half again as long. The large 
elevated abdomen of Auchicybaeus conspicuoudy overhangs the carapace 
as in many theridiids. 

Auchicybaeus ovalis, new species 
Figure 15 

Female —Total length, 11 60 mm. Carapace, 4.90 mm. long; 4 00 mm wide. 
Abdomen, 7 30 mm long; 6 00 mm. wide. 



12 AMERICAN MUSEUM NOVITATES [No. 637 

Cephalothorax practically bare, provided with only a few inconspicuous fine 
black hairs. Carapace mostly dull yellow, the mB,rginH of the pars thoracica touched 
with black, the cephalothoracic striae shadowed m brown. Eye tubercles blackened. 
Sternum, labium, and endites broan, clothed sparsely with long black hairs L^s 
yellow, evenly and rather thickly covered with long black hairs and numerous long 
spines on the basal joints, the metatarsi and tarsi heavily and evenly spmose, the 
patellae with broad distal brown rings, the tibiae with broad submechan and distal 
annulae. Abdomen very high basaUy, rather thickly clothed with black hairs, the 
int^iument dull yellow m color, basally with large gray lateral maculations followed 
by indistmct smaller gray chevrons that completely cover the caudal portion, the 
pattern and color very much resembling that of the species of Cybaeua and A maurdbiw 
Venter lighter, gray in front of the light brown spinnerets which are whitened distally. 

First row of eyea very slightly narrower than the second row, rather strongly 
recurved, the laterals a httle larger, the medians about half a diameter apart, two- 
thirds of a diameter from the laterals Second row of eyes very slightly recurved, the 
eyes subequal, the medians half a diameter apart, about a diameter from the laterals. 
Median ocular quadrangle as broad as long, very slightly narrower in front Glypeus 
about equal to the height of an anterior median eye. 

Legs 1243, the anterior tibiae with 2-2-1-1 spines beneath 



Fehttb 

Patella 

Tibia 

Mbtatarbub 

Tabbttb 

Total 

I 

7 70 

2 45 

7 70 

7 98 

2 94 

28.77 mm. 

II 

7 00 

2 10 

6 09 

6 02 

2 45 

23.66 mm. 

III 

5 32 

1 40 

3 50 

4 48 

1 82 

16 52 mm. 

IV 

7 00 

1 89 

6 04 

6 74 

1 82 

21 49 mm. 


Epigynum a broad transverse rectangular plate, m front of which is a large 
tubercle 


Type LocALm. — Female holotype from Marengo Spring Cave, 
Crawford County, Indiana, October 20, 1911, taken m the “area of 
total darkness” by Arthur W. Henn. 

It is qmte improbable that this species is the same as Banks’ 
Tegenaria cavicola, which was found in caves in Indiana and described 
from immature specimens. The eye relations and the short spinnerets 
are characters of such importance that it seems unlikely that Banks could 
have confused this species with the genus Tegenana A species of Coras, 
recently described from the southern states by Crosby and Bishop as a 
Coelotes (C. plumarius), could likewise scarcely belong here, although 
the epigynal structure is very sunilar. 

Agelena lutzi, new species 
Figure 9 

Male. — Total length, 6.66 mm Carapace, 2.03 mm long; 2 33 mm. wide 
Abdomen, 2 66 mm. long; 2.00 mm. wide. 

The spider on which this name is based has been dried, with the result that the 
carapace is somewhat distorted The tarapace was provided with the maHmii and 
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lateral longitudinal light bands as m other species of the genus, though in this specie 
men they ore mdistinct, the mtervals between the bands bemg dark, a covenng of 
appressed gray hair clothing the cephalothorax qmte thickly provided with 

suberect hairs and longer spines, yellow in color, the femora with black annulae basally , 
medially, and distally Sternum, labium, endites, and coxae light brown Abdomen 
thickly covered with long black hairs and spmes above, the venter gray, basally 
l^hter. Last spinnerets half agam as long as the first pair 

Anterior row of eyes procurved, subequal, the medians about a radius apart, one- 
third of a diameter from the laterals Posterior row of eyes procurved, subequal, the 
medians two-thuds of a diameter apart, nearly as far from the laterals Median ocular 
quadrangle shghtly longer than broad, somewhat narrower m front Clypeus equal 
to the diameter of an anterior lateral eye 

Chehcerae with two subequal teeth on the lower ma rgin, the upper with four 
denticles, three of which are very small Tibia I, 11, and III with 2-2-2 spines 
beneath, IV with 1-1-2 

Tibia and patella of the palpus about equal to the femur in length Tibia broader 
t.hn.Ti long, provided with three xirocesses, a ventral distal sharp spur half os long as the 
joint that rests on the cymbial margin, andtworetrolateral chitinous projections, the 
anterior a rounded spur, the posterior distmctly notched Embolus of bulb a fine 
tube, the apical portion restmg os a sharp, simple, ventrolly-directed conductor, 
laterad of which is a colorless bulbal lobe The figure is sufficient to separate this 
species from the numerous western forms 

Type Locality. — Male holotype from Mesa Verde Park, Colorado, 
taken July 3-7, 1919, on Chapin Mesa at an altitude of 6900-7700 feet 
by Dr. F. E. Lutz, for whom the species is named. 

Arctosa imperiosa, new species 

Figure 17 

FouAiiB — ^Total length, 11.30 mm. Carapace, 5.00 mm. long; 3 71 mm wide. 
Abdomen, 6 00 mm long; 3 71 mm wide. 

Cephalothorax with a sparse covenng of fine black hairs, the r^on of the eyes 
provided with a few black spmes. Carapace bnght ochroceous orange to dark brouii, 
a median light bond b^innmg at the eye group, strongly expanded behmd, and then 
narrowed irregularly caudolly to the width of the third eye row. Sides with a marginal 
light band ubniptly ended at the first coxa, the remainder dark brown. Legs um- 
form m color, light orange-yellow, sparsely clothed with fine black hairs. Sternum 
and endites concolorous wuth the 1^, the labium black. Dorsum of abdomen dark 
brown, basally with a bnght hastate median maculation that runs half the length of 
the abdomen, the sides with irr^;ular light spots. 

First row of eyes straight, much broader than the second (30/29), the medians 
larger and separated by a radius, scarcely os for from the laterals Eyes of the second 
row larger thim the others, separated by two-thirds of a diameter, much narrower than 
the postenor eyes (29/33) Last row of eyes practically four diameters apart, the 
eyes equal to the antenor medians, scarcely one and one-half diameters from the 
corresponding eyes of the second row Dorsal eye quadrangle much broader than 
long (36 /20), greatly narrowed in front Clypeus about as high as the diameter of an 
anterior tyibHirti eye Lower margm of the furrow of the chehoera with three teeth 
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Legs all very stout, clothed with black hairs and heavy spines, all metatarsi 
with three pairs beneath, tibia I, 0-2-2, tibia 11, lP-lP-2, tibia III, 2-111-2, and 
tibia IV, 2-2-2 beneath, the first two tibiae lacking spmes above but with a single 
Bubmedian short robust spme on the last two pairs above. 

Tibia and patella 1, 4 20 mm long. 

Tibia and patella IV, 4.40 mm long. 

Epigynum as figured 

Type Locality. — ^Female holotype and female and immature para- 
types from Colorado Springs, Colomdo, July 20, 1908. An immature 
female of this species apparently comes from Pikes Peak, Colorado, 10,000 
feet altitude (Cockerell). 





AMERICAJ^ MUSEUM NOVITATES 

Pabliahad 

Number 638 TMAKnaioAHMim^o^TDBAtHiaToaT June 29, 1933 


56 81. A (1181 78 1) 

AN ANCESTRAL CROCODILE 
By Baenum Brown 

Pending the publication of detailed studies now m course of prepara- 
tion, the following preliminary notice gives the essential characters that 
distingmsh a new family of reptiles: 

The characters taken from a fairly complete skeleton quahfy this 
form to be in the line of ancestry of the crocodiles. 

The specimen was collected by the author fifteen miles northeast 
of Cameron, Arizona, during 1931, in the highly colored red beds that 
have been described by Gregory^ as a part of the Chmle. 

This particular horizon I am designating in a later discussion as 
near the base of the Upper Triasslc, os I am of the opinion the Tnassic 
in Arizona is of tripartite division. 

Abchaiosttchedae, new family 

FamHiT Charactbb. — ^Pubi8 fonmng part of acetabulum, but nearly excluded. 

Archaeosuchns nchardsom --new genus and spedes. 

Ttvb. — ^A. M. N. H. No. 3024. An articulated skeleton nearly complete 

Horizon. — ^Base of Upper Tnassic. 

LoGAiiiTY. — ^Fifteen nules northeast of Cameron, Arizona. 

Gbinubio and Sfkoifio Charactbrs — ^Body of medium size with dermal and 
ventral armor; dorsal scutes in two median rows covering vertebrae and upp^ ends 
of nbs. Ventral scutes m several rows. Tail completely armored. Head short, with 
mediumnsized supratemporal fenestra. Orbits large, laterally placed. Nosepomted. 
Teeth Bub-comcal, in so^ets Palate bridged anteriorly. Vertebrae amphyplatyon; 
two vertebrae in sacrum. Ribs double-headed, posterior dorsal ribs articulating with 
transverse processes Pectoral girdle with coracoid elongate and pierced. Clavicles 
cartilogmous, mterclavicle long, rod-like, lambs typically crocodilian. Carpals 
reduced to two long bones Fifth digit of pes rudimentary. 


KSr^pny, H E 1917 ‘Geology of the Navajo Country ’ U 8. Oeol Survey, Prof Paper 03. 









Fig. 3 . — Arduieosuchna rtchardaoni (A. M. N. H. No. 3024). Proximal ead of 
femtir removed to show articulation of iliiun, pubis, and ischium. Natural size. 
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SERBELODON BURNHAMI, A NEW SHOVEL-TUSKER FROM 

CALIFORNIA 

By Henhy FAmFiELD Osborn 

The discovery of a new shovel-tusker, distinct from Amebelodon and 
Platybdodon, is among the great surprises of the recent explorations by 
Mr. Childs Frick. He has kindly adsed me to describe this novelty 

Serhelodon hurnhami, sp. nov., type mandible, F: A M. 18228, 
discovered by Mr. John C. Bhck, Ricardo, Calif onua, February, 1933, 
“just above the last basalt flow some miles northeast of Ricardo post 
office and apparently in or near the base of the Ricardo. . . . Frag- 
ments to date [April 12, 1933] evidence an associated fauna that mcludes 
a moderate sized horse (fPliohtppits), a large and a small sized camel, 
and an antelope (fMerycodus). . Two supenor tusk fragments 
[were] received with the symphysis — a much aged and worn distal frag- 
ment, F: A. M. 18228A, and a distal section of a smaller tusk, F: A. M. 
18228B.” 

The type consists of the anterior portion of the mandible with two 
broad flattened incisive teeth and, as compared with Plaiyhelodon gran- 
gerit relatively narrow rostrum. It is also apparently distinguished by 
the absence of the dentinal tubules characteristic both of PJatyhelodon 
grangeri and of Amehelodon fncki. The shape of the rostrum suggests 
comparison with that of Serhelodon barhourerusia (F: A. M. 25730) 
found in the lower Pliocene of Ainsworth, Nebraska. The size of Ser- 
helodon harbourensis of the lower Pliocene is similar to that of Semdeniinua 
aemdenaj but the size of Serhdodon hurnhami of the upper Pliocene will 
probably be found to equal that of Platyhelodon grangeri. Not only in 
size but m the evolution of the shovel tusks, Serhdodon hurnhami is far 
more primitive than Serhelodon harhourenaia. 
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Compaxative measuremeiits of Platybelodon grangeri, Serbdodon 
har^urensis and SeHyelodon burnharm are as follows: 



Platyhdodon 

Serbelodon 

Serbdodon 


grangen 

humhamx 

barboureneia 

Condyle to extremity 

(A. M. 26468) 

(F:A M 18228) 

(F: A M. 25730) 

of aymphysiB 

1300 


910 nom. 

Length of inciaors 
Terminal width of 

610 

610 

380 

incisors 

Gombmed width 
of inciBora at 
emergence from 

163 

133 

77 

ramus 

Maximum thickness 

342 

313 

177 

of tusk 

32 

47 

46 

Length of symphysis 
^dth of ramus 
across narrowest 

640 

630e 

305 

part 

151 

206 

178 


The incisors of the Serhelodon hurnhamx type resemble those of the 
Serbdodon harhourensis type in evidence of superior wearmg abrasion of 
the proboscis and of lateral and interior rounding action, leaving 
them gently rounded or convex as viewed from in front, whereas in 
Platybelodon grangen there is less evidence of superior abrasion by the 
proboscis than of strong evidence of the sharp chisel-shaped edge being 
produced by wear on flattened stones, this bemg characteristic of all the 
incisive teeth in the large American Museum collection from the Tung 
Gur beds of the Gobi Desert representing all stages of growth. Secondly, 
in Serbelodon the upper face of the incisors is transversely concave and 
upcurved on the outer border while that of Platybelodon is relatively 
plain. Thirdly, there is no trace of dentinal tubules in Serbelodon, the 
interior of the tusks being pure dentme. 

The symphysis of Ser^hdon bumhami, while badly fractured, 
broadly resembles that of Serbdodon barbourenate in lacking the pro- 
nounced broadening of the rostrum characteristic of Platybelodon 
grangeri, the sides convolving gradually into the sharp superior border 
and relatively stout section of the ramus even at its narrowest pomt in 
contrast to the extremely compressed ramus of Platyhdodon. While 
the Serbelodon bumhami jaw is nearly double the size of that of Serbelo- 
don harhourensis, it neverthdess exhibits numerous simila r generic char- 
acters although very clearly separated as to species. We take great 
pleasure in n aming this new species after Mr. Frederick Burnham, 
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brother-in-law of Mr. Bhck to whom American palaeontology is so 
greatly mdebted for his very successful explorations m the Pliocene 
fauna of North America. 

Genebig Chabactehs of Serbelodon 
The type of Serbelodon humhami enables us to expand the generic 
description of Serbdodon by Mr. Childs Fnck,^ as follows: 

Serbelodon: (1) Mandibular symphysw heavy and short, inferior 
incisors of shovel-tusk adaptation broadened, analogous to those of 



SaBBELODON, AUSBBLODON, PlATTBBLODON, SHOVEL-TUflEB CoUPABBD 
Fig 1. (A) Type mandible of Serhdodoniarhourenns Fnok (F: A. M. 25730); 
(B) Type rostrum of Serhdodon bunUiami Osborn (F; A. M 18228); (C) HosiTum of 
Platybdodon grangeri ref (A. M. 26468). Ail to the same scale of about natural size. 

Platybdodon but distinguished by absence of dentinal tubules; (2) 
mandibular rostrum relatively broad, without the posterior constriction 
of the symphysis characteristic of (3) shovel-shaped incisors 

with rounded lateral and inferior extremities as in A mdbelodon, in contrast 
to chisel-shaped extremiti^ of Plaiybelodon; (4) grinding teeth of 

iFnok^ChildB 1938 ‘New Re mama of Tnlopbodont-Tetrabelodont MutodoDB.’ Bull Amer. 
Mue. Nat Hut , LIX, Art IX, pp 892, 894 a teq 
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j «Q++ftm unlike those of Amehelodon', (5) shovel- 
pnmtive ^ from Serbelodon barbrnrerma (lower PUo- 

5 r^ sue, to that o( Serbelodon bornhan. (upper 

^-^^Be'rfuSe (Fig. 2) ot the 'X 

ine perp , ^gPgQceg between the broad and rela- 



PaaTTMUoDou isu AMMaopoK, Shotop^m SoraarostD 
Bg. 2. ladave to*, rf the typicd ehev^tuek™ w^ ‘‘rXhi De^ 
pm^cdor, ipomeri type (A M. 26200) of to S 

Platubelodon bamunibrowni Barbour, tjT?® (Neb. Mub. 1 _) 

AmlelodonfriAi Barbour, type (Neb. Mua. -^27) of 
NebrasKa. Am,^lodm{T(^yn6beU>dm)l^ 

near Bepubbcan City, Harlan County, Nebraska About K natural size. 
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Jrichi and Amebelodon (Torynohelodon) loomisi which closely resemble 
each other; whereas Platyhelodon grangen with its chisel-edged mcisois 
differs from Platybelodon barnumbi'oumz with its irregular anterior 
incisive border. All these tusks differ from those of Serbelodon in the 
presence of dentinal tubules which are absent in Serbelodon. 

New Generic Characters of Platybelodon 
Platybelodon: (1) Fourth superior and inferior premolars with 
four ndge-crests instead of three ridge-crests as m Amebelodon and 
Serbelodon. (2) Strongly developed serridentine molar pattern broadly 
resembling that of Serndentinua fioridanue and demonstrating clear sub- 
family distinction from Amebelodon in which the superior and inferior 
molars are of the Trilophodon pattern. (3) It now appears that 
Platybelodon is an offshoot of the Serridentmae rather than of the 
Amebelodontinae as ongmally supposed. 
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A NEW GENUS OF STEGOCEPHALIA FROM THE TRIASSIC 

OF ARIZONA 

By Babnum Bbow 

Recently the American Museum received by gift from Mr. Henry 
Bird a specimen that is of unusual mterest as it represents a group of the 
Stegocephalia not heretofore known to occur m America Its discovery 
throws additional light on the age of the Tnassic strata of Arizona^ 
which will be discussed m a succeeding paper 

This specimen is a natural mold of the palate and an impression of a 
part of the inside of the pterygoid region of the skull not connected No 
bone is present, but the impressions are so perfect and faithful in de- 
tail that casts of the bones have been made permitting an accurate 
description. 

It was found by Mr. R, T. Bird while on a motorcycle trip through 
Arizona, and it gives me great pleasure to name the species for hun. The 
following record accompanied the specimen: “Picked up six and six- 
tenths miles southwest of Winslow, Arizona, near the road to Pine and 
Payson along the edge of a small mesa with other fossil remains. Tn- 
assic sandstone, November 9, 1932.” 

The other fossil remains referred to that I have seen are unidentifi- 
able plant impressions 

Stanoceptaalosaurus birdi, new genus and species 

Ttfe of Gbnxjb and Spbciss. — ^A M. N. H. No. 3029. ImpreasionB of a palate 
and the internal pterygoid region of skull. 

LocAiiiTT.— Six and six-tenths miles southwest of Winslow, Arizona. 

Hobizon. — Middle Triassic. 

Gbnsbic anu Specific Chabactebs. — Skull much longer than broad, triangular, 
with obtuse rounded snout. Forasphenoid very slender. Internal nares narrow, 
elongate and in line with vomerine and palatine tusks. A transverse row of small 
teeth between the vomer tusks and another row along the inner border of the internal 
nares. 

A complete skull wiU probably disclose characters of distmct 
family rank which may be characterized by this genus, but I hesitate to 
designate a family without defining it more clearly than can be done 
with on impression. 




Fig 1. — Sia7ioeephalosauru8 Mrdi (A.M.N.H.N 0 . 3029)« Natural 
imprefttion of palate. Ventral view. One-half natural aize. 


a 





Fig. 2 — SUmocephaiosaurua birdi (A. M. N. H. No. 3029). Cast of 
palate taken from natural impreeaion. One-half natural size. 
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The palate as a whole establishes the relationship of this genus 
flmnng the Stercospondyloiis Stegocephalia, and its nearest rdatives are 
apparently among the Capitosauridae, where I provisionally place it. 

The narrowness of the palate and the reduced parasphenoid, 
markedly devated where broken, are strong arguments for an affinity to 
the Trematosauridae, but consideration of the regional development 
excludes it from thi» family. In general proportions there is a resem- 
blance to Mastodonsaums amminaJbu^ Fraas, which I believe is superficial, 
however, for it is very unlike other genera and species of this family. 

The more uniform generic characters among the Metoposauridae 
immediately exclude it from assodaiion in this family. 

The impressions indicate an elongated skull nearly twice as long as 
broad with slender parasphenoid, elongated narrow palatal vacuities 
and, if I interpret the second fragment correctly, with orbits far back. 
Sutures are not indicated on this mold except those between the vomers 
and parasphenoid. 

Thb PABABFHSQfon). — ^I b & naxTow bar that extends forward m a narrow prooeesus 
cnltriformifi terminating at the depressed pit 2 can. back of the transvomerine teeth. 
Anteriorly it unites with the vomers a distance equal to nearly one-half the length 
preserved. Its palatal surface is flat with lateral marginB thickened posteriorly, in- 
dicating a wide endoGranial groove as in TrmtOowxwrM hrauni. Posteriorly it rises 
oondderably above the plane of the palate from which I infer a skull deeper than 
Buettneria. 

The palatmes and ectopterygoids are relatively broader than in 
other described forms available for comparison, excepting in the 
Capitosauridae. 

Tbbth. — ^At least 100 teeth and spaces con be counted on the combined maxillary 
and preTnaariHary of each side, and 60 in each combined palatine and eotopterygoid 
row. They increase in mse gradually toward the front but without indication of 
greatly enlazged teeth in the extreme front. Apjiarently the bases were compressed 
anteroposteriorly. On each palatine and vomer there were two relatively large tusks 
altematdy functioning, and the vomerine tusks at least were directed backward as in 
Mastodonaaurus. The row of transvomerine teeth were larger tTm-n those on the innwr 
border of the internal nares, but shape or number cannot be determined. 

Pjulatb OvBNiNaB. — ^The palatine vacuities are large, elongated openings un- 
usually reduced in width by the narrowness of the skull and the relatively increased 
expansion of the pterygoids and palatines. The posterior nares are narrow, their 
width equaling one-third their length. The premaxillary openings are obscure, but 
they were probably confluent as in Cydotosaunu, as there is no indication of a 
premaxillary bridge. 

MBAsmtsaiENTB — ^Length at palate anterior border to last maxillary tooth in 
straight line, 24 c m. Width of palate at last maxillsry tooth, 7 o.m. 

Stegocephalia that conform nearest in general development are 
from the Lower and Middle Triassic of other contments. 






